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Advisor: LuAnn Wandsnider 
I report on an analysis of materials from several Nebraska phase sites, 25SY31 
(i.e., Patterson site), 25RH69, and 25RH70 to better understand the occupation history of 
these sites.  This study focuses on retouched flakes and the interpretation of them in terms 
of indices of reduction.  The significance of this work lies in the production of a more 
nuanced understanding of structure use and abandonment within the Nebraska phase.  
The Nebraska phase occupation histories may allow for a better understanding of land 
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This study examines the occupation history of several Nebraska phase sites to 
better understand the dynamics of land use by Nebraska phase people.  This study draws 
upon three kinds of archaeological data: (1) radiocarbon dating, (2) cache pit nature and 
contents, and (3) retouched flakes.   
The significance of this work lies in the production of a more nuanced 
understanding of structure use and abandonment within the Nebraska phase.  
Furthermore, the development and refinement of multiple indicators of occupation 
history will be useful to scholars of the Central Plains tradition.  The Nebraska phase 
occupation histories may allow for a better understanding of land use dynamics by early 
horticulturalists on the Central Plains.  Settlement is one aspect of land use dynamics and 
it is unclear how a settlement occupation and abandonment reflects soil exhaustion, 
floodplain dynamics, or the depletion of other critical resources.  Through a better 
understanding of occupational histories, we will be in a better position to comment on 
this aspect of land use. 
For the purposes of my study, I chose collections that are housed with the 
archaeological department of the Nebraska State Historical Society.  The sites utilized for 
this study were excavated over a 20-year span, between 1974 and 1994, and offer high 
quality data suitable to addressing these questions.  Furthermore, I wanted a range of 
diversity in Nebraska phase sites so as to determine the how and why of occupation and 
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abandonment.  The Patterson site (25SY31) looks to be a hamlet or multiple occupation 
use site, whereas 25RH69 and 25RH70 look to be individual farmsteads along the 
Missouri River (see Figure 1.1).   
 
 
Figure 1.1. Map showing the location of the study areas. 
 
There are several different ways to measure earthlodge occupation history, such 
as radiocarbon dating, postholes, storage pits, and chipped stone tools.  Blakeslee (1994) 
makes an important argument that radiocarbon dating is inadequate to the task.  
Wandsnider’s (2008:62) taphochronometric indicators, which “rely on the accumulation 
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of traces by artifacts, features, and space over time, situationally permit a finer-grain 
temporal structure to be approached.”  Thus far, radiocarbon dating can only give us an 
approximation as to the time of occupation and, or, abandonment.  However, by 
establishing the occupation histories of various Nebraska phase structures, perhaps we 
can comment more substantively on the prevailing ideas about the Central Plains tradition 
and the Nebraska phase. 
 Storage pits can offer valuable information concerning the occupation history of 
the house structure as well as potential insight into the settlement abandonment.  Bozell 
(personal communication, 2009) states that one storage pit was open for use at a time.  
Moreover, they were only used for short periods of time due to rodents or moisture.  
Thus, old storage pits were used for refuse and covered up.  The type of storage pit, 
volume, contents, and total number of storage pits within a structure can help research in 
the Nebraska phase subsistence and possibly abandonment. 
Chipped stone tools (CST), specifically utilized and retouched flakes, can help 
develop an understanding of occupation history through measurements that use potential, 
frequency of use, and by location within and around the house structure.  Measurements 
such as maximum thickness, retouched scar thickness, used edge length, total usable edge 
length, provenience, and completeness are used in this study. 
 
Thesis Organization 
This study consists of six chapters and is structured around a detailed analysis of 
Nebraska phase occupation history.  Chapter two gives an overview of the geography and 
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physical environment as well as current research trends in the Central Plains tradition.  
Chapter three introduces the sites used in this study as well as discusses the methods.  
Chapter four discusses the radiocarbon dating from the three sites.  Chapter five discusses 
the method and materials of this study and the present data and analytic results.  Finally, 








In this chapter I provide background to my thesis, focusing on: (1) the 
geographic and physical environment of the Central Plains tradition and (2) trends in 
Central Plains research.  By way of orientation, the Central Plains tradition is a 
taxonomic unit that has been defined by archaeologists on the basis of location, house 
type, tools, and ceramics.  It spans A.D. 850-1450 and, based on radiocarbon dates and 
spatial location, several variants have been recognized: Steed-Kisker, Nebraska, Smoky 
Hill, Solomon River, Upper Republican, Itskari (Loup River), St. Helena, and the 
Pomona (Figure 2.1).  These variants are distributed across an area that includes the 
Missouri River valley and drainages in Kansas, Missouri, and Iowa and west across 
Kansas and Nebraska (Roper 2007). 
 
Geography and Physical Environment 
Location 
 The Central Plains tradition has been defined for the east central area of the 
Great Plains region, covering Nebraska and Kansas and western portions of Iowa and 
Missouri.  The Great Plains covers a large region of interior North America, from west 
Texas all the way north into Canada and bordered on the west by the Rocky Mountains.  
The Dissected Till Plains are located in northwestern Missouri, northeastern Kansas, 
eastern Nebraska, southern Minnesota, most of Iowa, and small parts of northwest Illinois 
(United States Geological Survey 2004).  The physiography of this region was formed 
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during the Pre-Illinioian Stage as a product of glaciation resulting in “rolling upland 
hills, eroded bluffs and escarpments, and flat-lying alluvial valleys” (Nelson 2006:7).   
 
  
Figure 2.1. Central Plains tradition taxonomy. (Steinacher and Carlson 
1998: Figure 8.1). 
 
Over the course of the past 75 years, different variants have been identified with 
different spatial and temporal expanses.  The Steed-Kisker phase, A.D. 1000 to 1250, is 
defined for an area in northwest Missouri and northeast Kansas, around what is today 
Kansas City, where the Kansas River drains into the Missouri River.  This is also the 
region from where Roper suggests that the Central Plains tradition expanded.  The 
Smoky Hill phase, A.D. 1000 to 1350, is defined for northeast-central Kansas and 
possibly in southeast-central Nebraska in the Blue and Kansas River basins.  The 
Solomon River phase, ranging from about A.D. 850 to 1350, is defined for north-
central Kansas along the Saline and Solomon Rivers.  The Upper Republican phase, 
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A.D. 1000 to 1350, is defined for south-central Nebraska and is represented by 
numerous sites along the Republican River.  The Itskari (Loup River) phase, A.D. 1250 
to 1450, has been defined along the Loup River in central and east-central Nebraska.  
Materials in the Dissected Till Plains along the Missouri River in eastern Nebraska, 
western Iowa, northeast Kansas and northwest Missouri are designated in the Nebraska 
phase, A.D. 1050 to 1425.  The St. Helena phase with a temporal span from A.D. 1350 
to 1450 has been defined for northeast Nebraska along the Missouri River (Steinacher 
and Carlson 1998). 
 
Climate 
 The Great Plains region, by virtue of its continental interior location, is sensitive 
to environmental change via human activity and climatic variability; however, the 
Holocene vegetational history is relatively unknown (Baker 2000).  To understand past 
climates and environmental conditions researchers rely on proxy data (Kay 1998), for 
example, plant macrofossils, phytoliths, carbon isotopes, and alluvium deposits, to 
reconstruct the Holocene environmental changes (Baker 2000; Baker et al. 2000).  
Furthermore, these techniques can determine the presence or absence of C4 and C3 
vegetation.  Essentially, C4 plants can survive under drought conditions and high 
temperatures, whereas C3 plants thrive in moderate temperatures and where water is 
abundant.  
Relying on plant macrofossils recovered from alluvium, Richard Baker (2000) 
and his associates (Baker et al. 2000) have summarized the paleo-climate history for the 
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eastern central plains.  From 9000-8500 BP the region became more arid; however, the 
period from 8500 to 5800 BP was probably the warmest and driest part of the 
Holocene.  The environment became moister from 5800-3100 BP, but there were 
intermittent episodes of drought.  From 3100 to 2700 BP there was another warm/dry 
interval and fires were common.  And from 2700 BP to the present there has been a 
return to somewhat less arid conditions (Baker 2000, Baker et al. 2000). 
 
Flora and Fauna 
The flora in the Central Plains today is typical of a true prairie.  Upland prairie 
supports a mixed grass prairie of medium and tall grass with a variety of forbs, 
deciduous trees and other plants.  Prior to European settlement, the Central Plains had a 
variety of upland grasses like little bluestem (Schizachyrium scoparium), big bluestem 
(Andropogon gerardii), Indian grass (Sorghastrum nutans), switchgrass (Panicum 
virgatum), sideoats grama (Bouteloua curtipendula), buffalo grass (Bouteloua 
dactyloides), Indian ricegrass (Achnatherum hymenoides), prairie dropseed (Sporobolus 
heterolepis) and blue grama (Bouteloua gracilis).  Forbs, for example, included 
goldenrods (Solidago spp.), asters (Aster spp.), rattlesnake master (Eryngium 
yuccifolium), compass plant (Silphium laciniatum), and leadplant (Amorpha canescens).  
Upland deciduous trees in the region include examples as white oak (Quercus alba), 
American basswood (Tilia americana), shagbark hickory (Carya ovata), bitternut 
(Carya cordiformis), white ash (Fraxinus americana), and American elm (Ulmus 
americana) (Nelson 2006:12; United States Department of Agriculture 2011).   
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Along side the upland prairie is the lowland tall grass prairie located in moist 
river valleys.  This area supports many of the same species as the uplands, but also 
includes other grasses, forbs, sedges, riparian trees, and other plant.  Examples of 
grasses in this low-lying area include prairie cordgrass (Spartina pectinata), bluejoint 
(Calamagrostis canadensis), redtop (Agrostis alba), and Canada wildrye (Elymus 
canadensis).  Sedges include slough sedge (Carex artherodes), crested sedge (Carex 
cristatella), taperleaf flatsedge (Cyperus acuminatus), creeping spikerush (Eleocharis 
palustris), and river bulrush (Scirpus fluviatilis).  Forbs, shrubs, and other plants consist 
of sawtooth sunflower (Helianthis grosseserratus), prairie phlox (Phlox pilosa), 
roughleaf dogwood (Cornus drummondii), and buttonbush (Cephalanthus occidentalis).  
Lowland riparian trees consist of examples as box elder (Acer negundo), hackberry 
(Celtis occidentalis), cottonwood (Populus), bur oak (Quercus macrocarpa) American 
elder (Sambucus canadensis), and black walnut (Juglans nigra) (Nelson 2006:12; 
United States Department of Agriculture 2011). 
 The diverse habitats in the Central Plains support numerous faunal resources.  In 
and along rivers and streams there are fish, freshwater mollusks, turtles, migratory 
waterfowl, frogs, toads, and beaver (Castor canadensis).  White-tailed deer (Odocoileus 
virginianus), swift fox (Vulpes velox), squirrels, striped skunk (Mephitis mephitis), 
raccoon (Procyon lotor), eastern cottontail rabbit (Sylvilagus floridanus), turkey 
(Meleagris gallopavo) and badger (Mustelidae taxidiinae) are around wooded areas.  
Bison (Bison bison), coyotes (Canis latraus), prairie rattlesnake (Crotalus viridis), 
thirteen-striped ground squirrel (Ictidomys tridecemlineatus), black-tailed prairie dog 
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(Cynomys ludovicianus), and other rodents are found in the grassland area (Brown 
1989; Nelson 2006:12, Table 8.3, Table 8.10). 
 
Chipped Stone Sources 
For the purposes of this research and in order to investigate the occupational life 
histories of Nebraska phase earthlodges I utilize chipped stone tools and therefore it is 
important to reference the material sources for those tools.  In south-central Nebraska 
and north-central Kansas there are the Bijou Hills quartzite and Republican River 
jasper.  Permian chert is located in southeast Nebraska and northeast Kansas as well as 
in the Kansas Flint Hills.  And in southwest Iowa and northwest Missouri there are 
outcrops of Pennsylvanian chert (see Pepperl et al. 2010: Figure 6.1).  “Agentine, 
Westerville, and Winterset cherts have … sources in the Kansas City area of 
northwestern Missouri, along with Spring Hill chert” (Pepperl et al. 2010:68).  Another 
source of knappable stone is from the glacial till of the Dissected Till Plains.  This 
stone is what remains of the glacial ice sheet that covered the region.  Sandstone, ochre, 
and clay are regionally available in the Central Plains.  
 
Trends in Central Plains Research 
 Several research topics have been recurring themes and my thesis directly links 






The origins of the Central Plains tradition have been a subject of discourse 
spanning decades.  Origins scenarios tend to be culture historical in nature, highlighting 
migrations and relying on the spatial and temporal distribution of particular characters.  
In his pioneering work, Introduction of Nebraska Archaeology, William Strong (1961), 
believed that the Nebraska and the Upper Republican phases exhibit characteristics of 
southeastern Woodland peoples.  Likewise, Waldo Wedel agreed with the theory that 
there was a south-to-north movement into and within the Central Plains starting 
somewhere around the Missouri River; however, he was open to the possibility that the 
Central Plains tradition as partially rooted in the earlier Woodland traditions found on 
the Central Plains (1986:132).   
This issue over the Central Plains tradition origins has evolved since the early 
works of Strong and Wedel and has progressed into opposing views by Krause and 
Roper.  Richard Krause has hypothesized, touched on briefly by Wedel, that the Central 
Plains traditions is rooted in Woodland culture that previously inhabited the Central 
Plains, specifically along the Kansas River system in north-central Kansas during the 
Solomon River and Smoky Hill phases dating from approximately A.D. 850-1350 and 
A.D. 1000-1350 respectively (Figure 2.1) (Steinacher and Carlson 1998).  From his 
analysis of radiocarbon dates as well as ceramic changes, Krause concludes that the 
Central Plains tradition was “derived from an earlier indigenous Plains Woodland 
group, possibly the Keith variant” (Steinacher and Carlson 1998:238).  
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Roper, on the other hand, disagrees with Krause’s assessment that the origins 
of the Central Plains tradition are a result of indigenous Woodland peoples.  Her 
evaluation of Central Plains tradition origins reflects the view held by Wedel, that there 
is a south-to-north movement into the Central Plains; however, she theorizes that the 
entry into the Central Plains lies around the Kansas City area of the Missouri River 
where the Steed-Kisker phase is located and further up the river within the Glenwood 
locality of the Nebraska phase, dating around A.D. 1000-1250 for both phase and 
locality (Figure 2.1) (Roper 1995; Steinacher and Carlson 1998).  In addition to this 
northward movement, immigrants in to the Central Plains also moved westward along 
the drainages and streams.  This hypothesis is based on the fact that there are relatively 
few sites prior to A.D. 1000 west of the Missouri River (Roper 1995; Steinacher and 
Carlson 1998). 
In an early analysis, Trend-Surface Analysis of Central Plains Radiocarbon 
Dates, Roper (1976) discovered that as time progressed from around A.D. 1000 to 
1350, more Central Plains tradition materials were found north and west across the 
Central Great Plains.  A subsequent reanalysis emphasized more complete and better 
quality data, as well as other analytic tests that supported a similar interpretation (Roper 
1995).  That is, virtually no sites in the north as well as in the northwest at the 
beginning of the Central Plains tradition; yet, later in the tradition there are a large 






 Central Plains tradition settlements are classified as unfortified and three 
different settlement patterns have conventionally been recognized: isolated farmsteads, 
hamlets, and/or villages.  All parties agree that the people of the Central Plains tradition 
preferred to settle within close proximity to a primary water source, whether that source 
is a river, stream, or secondary tributary (Ludwickson 1978; Wedel 1986:100).  In 
addition to being close to water, they are generally located on top of a terrace or hill 
that over looks the water. 
 Central Plains tradition house structures are, in general, characterized by a 
square to rectangular shape with rounded corners, an extended entryway, four central 
posts in a square shape with a central hearth in the center, and interior storage pits 
(either cylindrical and/or bell shaped).  This trend is relatively homogeneous across the 
defined phases of the Central Plains tradition.  Archaeologists term these dwellings as 
pit houses (subterranean or semi-subterranean) or earthlodges.  
 From the first excavated evidence, archaeologists concluded that people of the 
Central Plains tradition lived in “a small village or hamlet pattern of settlement, with 
houses scattered singly or in small clusters of three to five or six units at intervals of a 
few yards to several hundred yards from each other, within 200 yards of a stream or 
spring” (Wedel 1986:100).  Wedel’s hamlet settlement pattern model remained 
relatively unchallenged until the mid-1970s when new ideas emerged. 
The hamlet settlement pattern model was expanded to include isolated 
farmsteads as more and more of these isolated structures were excavated.  This trend is 
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brought to focus by Blakeslee (1978) who centered his attention on the Nebraska 
phase (A.D. 1050-1425).  He argued that Nebraska phase sites consist of both hamlets 
and isolated farmsteads along the Missouri River and tributaries with villages occurring 
later in the phase (Blakeslee 1978:137).  However, the model found support with 
Ludwickson’s (1978) analysis of the Loup River phase (A.D. 1250-1450).  Here 
Ludwickson argued that, through there is some representation of all site types, hamlets 
of two to 10 houses are more prevalent for than any other settlement pattern (1978:97, 
103). 
Roper (2007), on the other hand, argues that the people of the Central Plains 
tradition lived more in isolated farmsteads spread along major streams and tributaries 
than hamlets.  This completely renounces the previous held interpretation that people of 
the Central Plains tradition had a village type structure.  She believes that the 
“farmsteads were linked by notions of community,” probably through kinship ties long 
the drainages (Roper 2007:326).  “Central Plains tradition settlement featured 
autonomous farmsteads or homesteads strung along the edges of terraces overlooking 
the larger, but not the largest (Kansas, Platte) rivers, and some of the larger tributary 
valleys of the major streams” (Roper 2007:57).  After centuries of abandonment, house 
structures and aggregates of house remains can look similar to that of a small and 
loosely organized village, when in actuality the remains are the accumulations of 
cyclical abandonment through time (Roper 2007:56).   
Lodge life expectancy is difficult to determine and varies greatly on the type of 
wood used to construct the house structure.  An estimated lodge lifespan is probably 
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somewhere between three to seven years, so a single household could be responsible 
for multiple house sites during their lifetime (Wedel 1986:105).  Thus the question 
becomes, do occupants stay in the same location and create a cyclical abandonment of 
lodges or do they shift from terrace to terrace (i.e., every half mile or so)?  This thesis 
engages this question. 
 
Subsistence 
 Strong (1961) reasoned that people responsible for the Nebraska culture of the 
Central Plains tradition were semi-horticulturalists at the time of his work, Introduction 
to Nebraska Archaeology.  During the early recognition of the tradition, several 
acknowledged that there was an agricultural component; they just did not realize the 
extent or importance.  Now, many recognize that the Central Plains tradition adaptive 
system included an agricultural element and that this agricultural component is what 
defines the transition from the Woodland period (Roper 2007:55).   
Coinciding with the emergence of agriculture in the Central Plains, another 
transition included the general shift in pottery styles.  “The thick-walled elongated 
ceramic vessels of the Woodland tradition gave way to the thinner-walled globular or 
more nearly globular pot form of the Central Plains tradition.  This is a better vessel 
design for the intense boiling necessary to release the food value of starchy seeds” 
(Roper 2007:55).  In this sense, pottery can be viewed as a tool of horticulture, by 
processing the raw material into an eatable source.  Other tools associated with the 
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production and utilization of agriculture includes the bison scapula hoe, digging 
sticks, and the mano and matate. 
As mentioned above, Central Plains tradition sites are primarily located along 
streams and tributaries, many of which can support bottomland horticulture 
(Ludwickson 1978).   
Crop[s] growing as a major subsistence or primary subsistence activity 
seems to have appeared in the central plains … [around] A.D. 700-1100.  
At this time, moist tropical air is thought by some climatologists to have 
pushed northward in the Great Plains, bringing more rain to the central 
and northern sectors.  This, in turn, encouraged the westward expansion 
of the prairies and a corresponding retreat of the short-grass steppe, 
presumably with some increase in the timber and brush cover along the 
stream valley.  This change in climate conditions eventually made 
possible the additional of maize cultivation to a Plains subsistence 
economy already well adjusted to the pursuit of hunting and gathering 
[Wedel 1986:98]. 
 
Crops include maize, beans, squash, and sunflowers, as well as a variety of local 
cultigens such as goosefoot, knotweed, pumpkin, prairie turnips, and Jerusalem 
artichokes. 
However, in literature about the Central Plains tradition, agriculture appears to 
be an element that defines the culture-historic unit.  Evidence suggests 
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the Central Plains tradition adaptive system was an instance of low level 
food production, Bruce Smith’s (2001:27) designation for food 
production systems that use domesticates for about 30-50 percent or less 
of their food (measured as caloric intake). Certainly the botanical data 
support this (Adair 2003:305-313).  Curtis Nepstad-Thornberry and 
colleagues (2002) have shown for the Medicine Creek locality, on the 
western edge of the Central Plains, that a subsistence regime with 
cultigens use in this range is nutritionally adequate.  Bellwood (2005:27-
28, 281fn) recently has argued that low-level food production is not 
common, that it may not be particularly stable, and that it may be most 
associated with environments that are marginal for agriculture [Roper 
2007: 55]. 
 
Agriculture is part of the archaeological record for what we call the Central 
Plains tradition, but was a co-occurrence with other subsistence strategies (Pugh 
2009; Roper 2007).  This view is different from the early ideas about how 
agriculture was an integral part of the Central Plains tradition, as evident in 
Wedel’s research, based on the presence of some charred corn kernels and 
farming implements has shifted (Osborn 1987).  
Roper (2007) looks at three potential models for the spread of food production 
within the Central Plains: (1) the indigenist and the colonist, (2) demic diffusion, and 
(3) individual frontier mobility.  In the first model, the indigenist, is a model developed 
by Zvelebil and Lillie in which the spread of agriculture was caused without a 
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population influx and accomplished as an adaptation by local hunters-gatherers 
(Roper 2007:57).  “The colonist, or migrationist, position, in contrast, holds that 
agriculture was introduced by immigrant farmers who displaced the existing hunter-
gatherer populations” (Roper 2007:57).  This immigrant farmer idea is what Wedel and 
Strong stipulated that the origins of the Central Plains tradition as well as the 
emergence of agriculture within the Central Plains as there was no presence of 
agriculture in the area during the Woodland period.  The second model, demic 
diffusion, is an alternative theory developed by Ammerman and Cavallo-Sforza, which 
involves movements of small groups of people into a region, such as family 
households, over a period of time (Roper 2007:57).  The demic diffusion model thus 
entails both movement and population growth over time.  The third model, individual 
frontier mobility, developed by Zvelebil and Lillie, suggests that the spread of 
agriculture was through trade via social kin networks (Roper 2007:58). 
Blakeslee (1978) hypothesizes that food was the primary reason for trade in the 
Central Plains.  “That is, people were trading for items they could and did regularly 
provide for themselves.  Horticultural villages exchanged maize and squash with one 
another, and nomads traded the products of the hunt with one another as well as 
exchanging them for village products” (Blakeslee 1978:140).  Blakeslee noticed that 
food items looked as though it included a larger quantity of the trade items than any 
other cultural material.  The trading of horticulture can be considered part of the model 
of individual frontier mobility, where by kin groups and/or community organizations 
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share in the trading of food, even during times of periodic drought and famine for a 
more equal distribution of resources. 
 
Summary 
 The Central Plains, along the eastern region of Nebraska is a marginal area, at 
least with regard to agriculture.  The environment has varied through the Holocene but 
has been relatively stable for the last 2700 years (before present) (Baker 2000, Baker et 
al. 2000), and the diversity of flora and fauna suggest that this region was an ideal place 
to live.  Although this was likely a challenging environment for committed 
agriculturalists, in that we have lots of evidence for people residing on the eastern 
Central Plains for thousands of years, a mixed agricultural-foraging strategy seems to 






To examine occupational history through the interpretation of utilized retouched 
flakes the archaeological sites in this study were chosen for a number of reasons.  First, 
the apparent settlement patterns differ between these three sites.  The Patterson site has 
three known house structures whereas the two Rulo southeast sites are approximately 
half-mile apart.  Second, the artifacts and artifact catalogs are readily accessible for 
research purposes via the archaeology department of the Nebraska State Historical 




 The Patterson Site (25SY31) is located in Sarpy County, Nebraska south of 
Gretna and was excavated over a span of three decades.  The site was first discovered in 
1972 by Gayle Carlson, who recorded three surface depressions (House 1, 2, and 3).  
House 1 was excavated in 1977 in response to housing construction.  The previously 
unknown House 4 was excavated in 1984 during a Nebraska Department of Roads 
project.  House 3 was excavated in 1993 and 1994 in response to additional housing 
construction.  The site is “situated on a broad southeast-northwest running ridge truncated 
on the northwest by a massive vertical cutbank, approximately 60 ft. [(1.83 m)] high, 
directly overlooking [the] Armburst Creek. … The site covers an oval area 175 m (SE-
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NW) by 100 m (SW-NE) or about 16,500 m2” and approximately 1150 ft. above sea 
level (Ludwickson et al. 1999:13).  The site has never been plowed and is currently 
covered with trees and grass.  This study focuses on House 1, 3, and 4 as they were 
completely excavated.  House 2 has never been excavated and is marked on the surface 
by a 50 cm deep depression five to six meters in diameter. 
 
 




 This is a large, rectangular, semi-subterranean structure with a southeast facing 
extended entryway.  From northwest-southeast and northeast-southwest the floor 
measures 10.1 m by 9.5 m respectively.  The entryway is located in the center of the 
southeast wall and extends 9.5 m.  There are seven postholes associated with the 
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entryway.  A 10 to 20 cm thick layer of house fill contains charred timber fragments, 




Figure 3.2. 25SY31 lodge floor plans (Ludwickson et al. 1999: Figure 5). 
 
 
The hearth is a shallow, circular basin seven centimeters deep and approximately 
60 cm in diameter.  Surrounding the hearth are the center postholes set in a rectangular 
pattern; however, only three of the four postholes are visibly evident, as the northwest 
post was not discovered during excavation.  There are 17 excavated post holes associated 
with the wall of the lodge and most are found along the northeast and southern portion of 
the wall.  Of the 33 postholes found in House 1, six are interior postholes arranged in no 
apparent pattern, though some of them may be extra support postholes. 
There are seven features within House 1, of which five are identified as sub-floor 
storage pits and one shallow basin.  Unfortunately, this lodge structure was the object of 
vandalism, and as a result, several features are damaged and, or, obscured.  Features 
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include one bell-shaped pit, two conical pits, one pit so extensively modified that the 
original shape is indeterminable, one pit that has been disturbed by pot hunting, and the 
shallow basin (feature 50).  “The total storage/refuse pit volume [is] 3.14 m3.  Pit depths 
varied from 27-107 cm” (Ludwickson et al. 1999:16).  
 
House 4 
 House 4 is a large, semi-subterranean, rectangular structure with rounded corners 
and a south facing extending entryway.  The floor roughly measures 10.75 m north-south 
by 9.9 m east-west.  The entryway extends at least 7.5 m south and ranges from 1.8 to 
2.25 m wide.  Eighteen postholes are associated with the entryway.   
This Nebraska phase lodge is unique compared to the other houses discussed in 
this thesis because after this lodge was abandoned, it was later used as a midden deposit.  
A 20 to 25 cm thick layer of house fill (which contains the midden) includes charred 
timber, collapsed roof material, broken ceramic vessels, charcoal, daub, and burned earth.   
 The hearth is located in the center of the lodge and is not basin shaped, but an 
extensive burned clay area with the dimensions of 1.16 m by 1.25 m.  When excavated, 
burned orange clay extends 14 cm below the lodge floor while sediment from 45 to 50 
cm below the lodge floor is greenish color clay.  Four centralized postholes, typical of 
Nebraska phase style dwellings, surround the hearth with diameters ranging from 24 to 
32 cm and at a depth from 80 to 104 cm.  There is a possible mortar post located 
southwest of the southeast center post that has a 43 cm diameter and has a depth of 36 
cm.  Forty-six post holes that were excavated that are associated with the wall of the 
  
24 
lodge.  The wall post diameters range from 10 to 43 cm and at a depth of 15 to 75 cm.  
The remaining 28 postholes are interior postholes that are located primarily on the east 
and west portions of the house structure.  Some of the interior postholes are situated near 
the center postholes and are possible secondary support postholes. 
 Within the lodge floor, there are 12 subterranean pits.  See Table 3.1 for 25SY31 
sub-floor pit dimensions.  Features 8404 and 8407 to 8409 are located parallel to the west 
lodge wall.  Located parallel to the north wall are features 8411 and 8414.  Feature 8414 
was not excavated.  Features 8401 and 8405 are parallel to the east lodge wall.  Feature 
8412 is located on the east side of the southeast center post.  Located between the hearth 
and the entryway is feature 8413.  Feature 8403 is situated along the south lodge wall 
west of the entry and feature 8406 is east of the entry.  Several of the storage/refuse pits 
are trash filled, while a few sub-floor pits were open and empty at the time of 
abandonment.  Remarkably, feature 8404, when excavated, had a large amount of charred 
corn kernels.  Feature 8414 is located within the roots of a large tree in the northeast 
quarter of the house structure and is not excavated. 
 
Table 3.1. 25SY31 House 4 sub-floor pit information (Bozell and Ludwickson 1994: Table 3). 
 Type Density Depth (m) Volume (m3) Opening 
Diameter (m) 
Feature 8401 undercut sparse 1.03 1.04 1.2 x 1.14 
Feature 8403 cylindrical cache 0.60 0.40 0.53 x 0.40 
Feature 8404 basin shaped moderate to dense 0.74 1.07 1.92 x 1.74 
Feature 8405 cylindrical moderate 0.94 1.24 1.34 x 1.26 
Feature 8406 bell-shaped sparse to moderate 0.68 0.92 0.95 x 0.91 
Feature 8407 bell-shaped sparse 1.12 2.00 1.42 x 1.60 
Feature 8408 bell-shaped dense 0.5 0.63 1.30 x 1.23 
Feature 8409 bell-shaped dense 0.68 1.02 1.38 x 1.37 
Feature 8410 shallow basin — 0.10 0.01 0.80 x 0.50 
Feature 8411 bell-shaped dense 0.95 1.70 1.83 x 1.34 
Feature 8412 bell-shaped dense 0.54 0.83 1.43 x 1.32 





 This lodge, unlike the other house structures at this site and in this thesis, is small 
and trapezoidal in shape.  Nevertheless, like the other house structures, this lodge is semi-
subterranean and has an extending entryway.  The floor roughly measures 4.25 m north-
south by 4.5 m east-west.  The entryway extends approximately four meters from the 
center of the southwest wall with a width ranging from 75 to 105 cm.  Of the 27 
postholes excavated at House 3, 13 postholes are associated with the entryway. 
  The hearth is identified in the center of the lodge by a shallow basin six deep and 
95 cm in diameter.  This basin is filled with layers of charcoal and ash.  Extending 
approximately 10 cm below the hearth is a layer of burned earth.  An excavated mortar 
post is located between the hearth and entryway with a diameter of 40 cm and at a depth 
of 46 cm.  Surrounding the hearth are four centralized postholes.  Not many of the wall 
postholes of this lodge were found or identified and of the 27 post holes excavated at 
House 3, most are in the interior of the lodge floor. 
 Six features are identified as either a sub-floor storage pit or a shallow basin.  On 
the east side of the lodge features 9402 (0.23 m3), 9401 (1.06 m3), and 9428 (1.15 m3) are 
located.  Located on the west side of the lodge are features 9431 (0.11 m3), 9417 (0.57 
m3), and 9430 (0.19 m3) (Bozell and Ludwickson 1999: Table 35).  The storage pits are 
all adjacent to either the east or west walls.  One feature is “an amorphous shallow basin 
of unknown function containing little cultural material” whereas the remaining five 
features are bell-shaped storage pits (Ludwickson et al. 1999:15).  Storage pit depths 
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range from 0.20 to 1.20 m and contents vary from moderate to dense, with most being 
trash filled.  
  
Rulo Southeast Project 
 The Rulo Southeast sites are located along the Missouri River in Richardson 
County, Nebraska south of Rulo and were found during a Nebraska Department of Roads 
project in 1994.  The sites are located on a “north-south upland remnant of a larger 
system eroded by previous coursed of the Missouri and Nemaha Rivers.  The 
archaeological features were built into the eastern slope of this ridge, at elevations 
between 920 ft. [(280.42 m)] and 950 ft. [(289.56 m)] above sea level” (Nelson 2006:25).  
The Rulo Southwest sites are approximately one kilometer west of the Missouri River 








 Like other Central Plains tradition type house structures, this is a nearly square, 
with rounded corners, semi-subterranean house with an extending entryway.  The floor 
roughly measures 6.5 m east-west by 6.7 m north-south.  Facing east, toward the 
Missouri River, the entryway is approximately 5.4 m long and between 0.8 and 1.3 m 
wide.  Eight excavated postholes are associated with the entryway.   
There is a centralized, shallow basin hearth with a depth of eight centimeters and 
dimensions of 114 cm and 96 cm.  The hearth is filled with a layer of burned earth 
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covered by a layer of ash.  Two mortar postholes lay side-by-side between the 
entryway and hearth.  They are flat bottomed and roughly straight-sided in a shallow 
depressed area.  Around the hearth are four central postholes in a square pattern.  This is 
typical in this style of house in the Nebraska phase; however, surrounding the central 
postholes are 16 additional postholes, forming roughly two east-to-west orientated rows.  
Many may have been replacements during the life-span of the structure.  There were 34 
wall postholes excavated, which are placed at a pitch, have diameters ranging from 11 cm 
in diameter to 34 cm and are at a depth between nine and 64 centimeters. 
 
 
Figure 3.4. 25RH69 house floor plan (Nelson 2006: Figure 3.1). 
 
 
Eight subterranean pits are located within the house structure of 25RH69.  See 
Table 3.2 for 25RH69 sub-floor pit dimensions.  Feature 1 is a small bell-shaped pit in 
the northwest portion of the lodge is relatively empty and has burned roof fill within the 
pit, indicating that it was open at the time of abandonment.  Feature 3, located just north 
of feature 6, is noted as a “true cache” pit with 26 complete chipped stone tools that are 
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purposely buried.  Along the southern portion of the lodge is a pit complex that 
consists of features 4, 5, and 7.  Feature 4 is a large bell-shaped pit little more than half 
full at the time of the roof collapse.  Feature 7, the middle pit, appears to have been out of 
use at the time of abandonment.  And it is unclear as to whether or not the slightly 
undercut feature 5 was open at the time of abandonment.  Feature 6 is a large cylindrical 
pit located in the western portion of the lodge and was open when the roof collapsed.  
One of the artifacts recovered from the floor of this pit is a complete ceramic vessel lying 
on its side.  Located in the northern portion of the lodge is feature 8, which is a nearly 
empty bell-shaped pit and it is questionable as to whether or not it was open at the time of 
the roof collapse.  Feature 9 is a small, backfilled, basin-shaped pit that contained few 
artifacts when excavated in the southeastern portion of the lodge. 
 
Table 3.2. 25RH69 sub-floor pit information (Nelson 2006: Table 3.1) 
 Type Density Depth (m) Volume (m3) Opening  
Diameter (m) 
Feature 1 bell-shaped sparse 0.34 0.12 0.66 x 0.63 
Feature 3 cache — 0.56 — 0.30 
Feature 4 bell-shaped moderate 1.05 0.87 1.10 x 0.92 
Feature 5 undercut — 0.80 0.37 0.95 x 1.00 
Feature 7 undercut — 0.82 — 1.35 
Feature 6 cylindrical sparse to moderate 0.95 1.69 1.70 x 2.05 
Feature 8 bell-shaped sparse 1.00 1.22 1.04 x 1.15 




The lodge at this site is roughly square-shaped with rounded corners, semi-
subterranean with an extending entryway.  The western corner of the lodge was disturbed 
by road construction prior to excavation.  The floor roughly measures northeast-
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southwest and northwest-southeast 4.7 m by 4.1 m respectively.  The entryway extends 




Figure 3.5. 25RH70 house floor plan (Nelson 2006: 
Figure 3.4). 
 
There is a centralized, approximately 10 cm deep, basin-shaped hearth with the 
dimensions of 65 cm and 58 cm.  The hearth is filled with ash and charcoal.  There are 17 
wall postholes that range between eight and 27 centimeters in diameter and vary in depth 
from seven to 35 centimeters.  There are six center post holes that are larger and more 
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deeply set with diameters that differ between 14 and 48 cm and between 20 and 60 cm 
in depth.  At 25RH70, however, two center postholes lean toward the exterior of the 
lodge. 
This pit house structure has two internal, bell-shaped, storage pits and several 
nearby external storage pits; however, this study is focusing only on what is within the 
house structures.  See Table 3.3 for 25RH70 sub-floor pit dimensions.  Feature 12 is 
located in the northern portion of the lodge and rich in artifacts and mixed with charcoal 
and ash.  Feature 13 is the larger of the two internal lodge pits, located in the southwest 
portion, and filled with artifacts and yellowish-gray loess. 
 
Table 3.3. 25RH70 sub-floor pit information (Nelson 2006: Table 3.2) 
 Type Density Depth (m) Volume (m3) Opening 
Diameter (m) 
Feature 12 bell-shaped — 0.93 0.73 0.90 x 0.80 




The dimensions of the earthlodge, postholes, and storage pits illustrate the 
construction, spatial organization, maintenance, and what occurred at abandonment.  
Originally, and following Sullivan (2008), I analyzed retouched flake form and density 
by the proveniences of roof fall, house fill, floor, features, and entryway.  However, the 
quality and completeness of excavation for each lodge differs.  Thus, it was necessary to 
collapse analytic units; I distinguish between house fill and features.  Any provenience 
not listed as being in a feature was considered as house fill.  House fill thus includes (1) 
post abandonment fill, (2) roof fall, including materials that accumulated on the roof, and 
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(3) floors.  Ethnographic accounts of the Pawnee, as well as early photographs, 
indicate that that people sat and worked on the roof of the earthlodge.  The house fill is 
the living surface of the lodge, and is the accumulation of years of living in one location.  
Individuals would not live on sterile soil for long after the construction of the lodge. 
Another provenience, besides floor, that is not adequately accounted for is the 
roof fall, which from what I gathered from the information from the reports, artifacts 
were only counted as roof fall if they were found in burned roof fall.  Roof fall consists of 
wood timbers, grass, willow framing, loose earth, and sod, which make up the earthlodge 
structure.  This will eventually collapse and/or burn and should be considered as roof fall 
despite being burned. 
Other problems with some of the site information concerns excavation 
procedures, which varied by time, and according to available time and resources, change 
over time.  The artifacts from the Rulo Southeast project were meticulously cataloged and 
described, especially material type.  Moreover, the catalog record is in digital and paper 
format, which made it easily accessible and to navigate.  However, the Patterson site 
information is only in paper format, either typed or written in pencil and was either 
incomplete or difficult to read.  One house structure only had catalog number, artifact 
type, and provenience logged, whereas the other two structures had weight and a 
somewhat crude listing of material type (e.g., Pennsylvanian, Permian, Other Chert).  
Another problem could be the fact that these sites are found through Department of Road 
surveys, or accidental findings along roads that are widening or where roads will be.  Site 
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25RH70 was accidentally found during road construction and had to be quickly 
excavated. 
A problem with House 4 at the Patterson site is that parts of the lodge were not 
excavated for one reason or another.  In the northeast section of the lodge around feature 
8414 was not excavated due to an oak tree and the east side of the entryway was not 
excavated.  Moreover, a large quantity of material was thrown out (see Ludwickson 
notes, 23 May 1984). 
 
Expectations 
The life-span of an earthlodge is between three and seven years.  I expect an 
earthlodge that was occupied for a long period of time to have more retouched flakes in 
house floor pits than in the house fill.  Likewise, I expect that earthlodges occupied for a 
long period of time to have more broken retouched flakes.  In contrast, I expect an 
earthlodge that was occupied for a shorter time to have more retouched flakes in the 
house fill than in floor pits.  I expect earthlodges occupied for a shorter period of time to 
have fewer broken retouched flakes. 
Before I statistically look at the data collected, I present a preliminary 
interpretation of occupational span based on the earthlodge, floor pits, and postholes (see 
Table 3.4).   Based on the 33 excavated post holes, of which relatively few appear to be 
auxiliary post holes and the relatively few sub-floor pits (i.e., five) in comparison to the 
sized of the lodge, House 1 of 25SY31 looks to have been occupied for a short period of 
time.  House 4 of 25SY31 looks to have been occupied for a long period of time based on 
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the 97 excavated post holes, of which there are several secondary post holes, and the 
number of storage pits that are trash filled with only a few open at the time of 
abandonment.  Based on the 27 excavated post holes from House 3 of 25SY31, of which 
few of the wall post holes are found and the six, primarily trash filled, storage pits that 
take up most of the floor space, this lodge looks to have been occupied for a long period 
of time.   
 















95.9 37.5 9.5 × 10.1 33 5 3.14 
25SY31 
House 4 
108.9 38.9 9.9 × 10.75 95 12 10.89 
25SY31 
House 3 
~17.0 12.5 4.5 × 4.25 13 8 3.08 
25RH69 41.6 24.1 6.5 × 6.7 62 8 > 4.27 
25RH70 18.0 15.7 4.7 × 4.1 28 2 1.83 
 
 
The earthlodge from 25RH69 looks to have been occupied for a long period of 
time based on the 64 excavated post holes, of which there are several secondary support 
post holes, and the number of storage pits (i.e., eight), especially the cluster of pits.  
Based on the 28 excavated post holes from 25RH70, of which only two appear to be 
auxiliary post holes and the two storage pits with one being open at the time of 
abandonment, this lodge looks to have been occupied for a short period of time.  From a 
preliminary stand-point, from the shortest to longest period of time: (1) 25RH70, (2) 




This research builds upon current theories about the Central Plains tradition 
through palimpsests.  The discussion of palimpsests has been successful in multiple 
places and landscapes all over the world and it is time to apply it to the Central Plains 
tradition.  Chapter four will discuss palimpsests through the use of radiocarbon dating on 





Radiocarbon Dating in the Nebraska Phase 
 
 Chronometric dating is one technique available for establishing the occupation 
histories of earthlodges.  This chapter analyzes available radiocarbon assays for the study 
sites, which in turn support inferences about the palimpsest nature of these deposits. 
 
Palimpsests 
Bailey (2007) defines four types of archaeological palimpsests, true, cumulative, 
spatial, and temporal.  True palimpsests are palimpsests in which all traces of previous 
activities are removed leaving only the most recent visible (Bailey 2007:204; Sullivan 
2008:34).  An example of a true palimpsest in the archaeological record would be a house 
floor swept of debris.  In the archaeological record, the swept debris may appear as a 
secondary midden near by, but never the less, the result is the same in the form of loss 
material. 
Second, cumulative palimpsests are multiple layers of activity where it is 
impossible or difficult to separate them into their original components (Bailey 2007:204; 
Sullivan 2008:34).  This is perhaps the mot common palimpsest for archaeologists.  An 
example of a cumulative palimpsest would be a knapping area, where the flaking debris 
from different events is superimposed one on top of the other or a cave site where there is 
little sediment accumulation between occupations.  Stern (1993:215) refers to this as 
“time-averaged accumulations of material remains.” 
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Third, spatial palimpsests can be considered as a variant of cumulative 
palimpsests but distinct in that they are “a mixture of episodes that are spatially 
segregated but whose temporal relationships have become blurred and difficult to 
disentangle” (Bailey 2007:207).  For instance, an archaeological assemblage on the 
ground surface in contrast to the artifact remains on a house structure floor.  These two 
locations are in different contexts and different factors, such as behavioral or 
environmental, have influenced the formation of these assemblages. 
Finally, temporal palimpsests are an assemblage of material artifacts in the same 
location but are of different ages (Bailey 2007:207; Sullivan 2008:40).  An example 
would be a burial and associated grave goods.  The objects with the human remains could 
have been made at different moments during the individual’s life such as clothing, tools, 
weapons, ornaments, and pottery. 
Sullivan (2008:33) states, “abandoned structures afford opportunities to explore 
the interpretive potential of different types of palimpsests within a single-durational 
deposit.”  Nebraska phase house structures and settlements are a primary example of 
abandonment through either disuse or catastrophe (e.g., fire, climate change, warfare, loss 
of agricultural resources).  With the Patterson site radiocarbon dating has allowed 
archaeologists to determine a probable duration of occupation through samples of wood 
charcoal; however, with the Rulo Southeast sites (25RH69 and 25RH70) the dates for 





Interpreting Radiocarbon Dates 
Radiocarbon dating is an absolute dating technique that gives archaeologists an 
approximate age of organic material.  However, the interpretation of individual 
radiocarbon dates is an essential process (Blakeslee 1997).  Out of all the phases in the 
Central Plains tradition, the Nebraska phase has the most recorded radiocarbon dates (to 
date, approximately 80 radiocarbon dates).  Of the approximately 80 Nebraska phase 
radiocarbon dates, twenty-three of those dates are from the sites in my study (five dates 
from 25RH69, three dates from 25RH70, and 15 from 25SY31).   
 
Problems 
 As helpful as radiocarbon dating is as an absolute dating technique, there can be 
several potential problems stemming from a variety of sources.  Events responsible for 
this deposition of materials classed as “Nebraska phase” or “Central Plains tradition” 
occurred during a period when there are a few wiggles in the calibration curve, referred to 
as the de Vries effect (Blakeslee 1997:316).  Changes in the amount of carbon-14 in the 
atmosphere as well as climate changes have altered the calibration curve for the 
radiocarbon dating scale.  Two of these wiggles in the calibration curve occurred at A.D. 
1330 to 1400, which have the effect of generating a concentration of dates in the interval 
585 to 650 RCYBP, and A.D. 1230 to 1280, which would create a concentration of dates 
in the interval 760 to 840 RCYBP (Blakeslee 1997:316). 
Second, samples collected for radiocarbon dating can be contaminated either 
before the sample is collected, meaning when the sample was still in the ground, or 
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during and after the sample collection.  The samples must be handled and stored 
properly in order to acquire appropriate results.  For instance, there is a collection of 
wood charcoal that was collected from a Nebraska phase site in the 1930s that was not 
stored correctly (Bozell and Ludwickson 1999:103).  During the 1970s the Smithsonian 
Institute retrieved some of these samples from storage to perform radiocarbon testing and 
ended with unreliable dates.  Even collecting samples from a site with your bare fingers 
can contaminate the sample or storing the sample in a cardboard container instead of tin 
foil.  Similar to contaminated samples are samples that are not cleaned properly.  So if the 
testing laboratory does not remove all of the rootlets from the sample or use a clean 
trowel or scalpel to scrap the surface clean, you can end up with inaccurate results. 
Blakeslee (1997; 1999) has identified a set of criteria for determining radiocarbon 
date rejection for the Nebraska phase sites: (1) juniper and shell; (2) a standard deviation 
great than 150 years; (3) a date more than 250 years difference from another dated from 
the same house or site; (4) a date from the Gakushuin laboratory in Japan; (5) a set of 
Geochron dates; and (6) Wisconsin dates with sample numbers above 2300.  First, 
samples taken from shell are known to generate inconsistent results and juniper is a wood 
with too many narrow tree rings so that dates return as too old (Blakeslee 1999:53).  
Second, a date with a standard deviation of more than 150 years is too imprecise to be 
reliable for site determination.  Third, Blakeslee (1997:307) chose to reject one date from 
a pair of date coming from the same house or site by removing the date that lies the 
farthest from “the mean of all of the dates for the phase to which the site belongs.”   
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Fourth, Gakushuin laboratory dates make up approximately one sixth of the 
total number of Central Plains tradition assays, and out of the 75 dates from the Nebraska 
phase, only two are from the Gakushuin laboratory (Blakeslee 1994:203).  The Central 
Plains tradition time span ranges from 950 BP to 500 BP and only 29.4% of Gakushuin 
dates fall within this 450 year period, whereas, in contrast, 82.7% of non-Gakushuin 
dates fall within this period.  Furthermore, 29.4% predate the 900 BP and 41.5% postdate 
550 BP (Blakeslee 1994:205).  Clearly, this evidence suggests that, at least concerning 
the Central Plains tradition, the Gakushuin laboratory is unreliable.  Fifth, Blakeslee 
states that Geochron samples GX-2003 through GX-2008 “do not comprise a coherent 
set” when either compared to one another or other Nebraska phase dates (1997:308).  
Finally, recent dates from the Wisconsin laboratory for single sites do not conform to one 
another or with the Central Plains tradition. 
Another issue concerns the quality of the dated material.  For the most part, the 
standard sample material obtained for radiocarbon dating has come from wood charcoal 
because of the ability to recover sufficient quantities to provide a reliable age; however, 
there is a problem with the use of wood charcoal.  Trees produce annual incremental 
rings as they grow; however, “the inner rings composing the tree’s heartwood no longer 
are active in helping the tree grow and are no longer taking in carbon dioxide” (Roper 
and Adair 2011:5).  Thus when a sample is submitted for radiocarbon dating, to 
determine the occupation date of a site, it is not the date of the site that is calculated but 
rather “the date when the rings composing of the sample were alive” and the laboratory 
cannot correct this problem (Roper and Adair 2011:5).   
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On the other hand, annual plants live and grow in a single season.  Annuals, 
such as corn kernels, collected from excavated sites have grown during a time 
contemporaneous with the occupation, which leads to greater accuracy.  The analysis 
indicates that dating annual plants “produces a tighter and more objectively interpreted 
age distribution” (Roper and Adair 2011).  The calibrated dates do not necessarily 
express the date the site was occupied; yet the results from Roper and Adair (2011) are a 
promising start to more reliable temporal relationships. 
 
Patterson (25SY31) 
The 11 radiocarbon samples tested from the site by Bozell and Ludwickson 
(1999) were of wood charcoal; the four samples from Adair (2003) were of annuals (see 
Table 4.1).  I calibrated all the dates using CALIB 14, a calibration program that converts 
radiocarbon years before present (RCYBP) to calendar years (Stuiver and Reimer 2010).  
All radiocarbon dates, from the Archaeology of the Patterson Site report, were tested 
against each other for contemporaneity using the Xi2 test to determine statistically 
whether the dates are “the same” or “different.”  Of the samples tested, three samples are 
rejected: (1) TX-8321; (2) WIS-2311 because it falls outside of the Central Plains 
tradition range; and (3) WIS-2310 because it also falls out of the range of the Central 
Plains tradition (Bozell and Ludwickson 1999:17-18). 
The interpretation of the radiocarbon dates taken from the Patterson site is that 
House 4 is an early occupation at around A.D. 1050-1100 (Bozell and Ludwickson 1999).  
Yet, based on the recent radiocarbon dates compiled by Adair (2003) for annuals from 
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House 4, the occupation is around A.D. 1213-1269.  This brings the occupation to just 
prior to House 3 and House 1.  House 3, Midden 1, and Midden 2, dated at A.D. 1250-
1280, are part of a second occupation of the site.  House 1 dates to A.D. 1280-1320 and is 
either a late component of the second occupation or a third occupation of the site (Bozell 
and Ludwickson 1999).  
 
Table 4.1. 25SY31 radiocarbon dates. (Adair 2003; Bozell and Ludwickson 1999:20; Stuiver 
and Reimer 2010) 
Sample Provenience δ13 C RCYBP Calibration p 
WIS-2153 25SY31, House 4, post -24.7‰ 930±50  cal AD 1040-1113 
cal AD 1115-1155 
0.648 
0.352 
AA-36110 25SY31, House 4, bean -26.5‰ 825±45 cal AD 1181-1259 1.000 
AA-36108 25SY31, House 4, bean -29‰ 810±45 cal AD 1189-1197 
cal AD 1207-1267 
0.087 
0.913 
AA-36107 25SY31, House 4, maize -9.4‰ 785±40 cal AD 1221-1269 1.000 
AA-36109 25SY31, House 4, bean -25.3‰ 780±40 cal AD 1223-1270 1.000 
WIS-2152 25SY31, Midden 1 -25.4‰ 765±50 cal AD 1223-1279 1.000 
TX-8321 25SY31, House 3, 
storage/refuse pit 
-26.3‰ 830±40 cal AD 1181-1256 
sample rejected 
1.000 
TX-8320 25SY31, House 3, 
storage/refuse pit 
-26.3‰ 750±50 cal AD 1225-1283 1.000 
TX-8324 25SY31, House 3, floor -25.2‰ 750±50 cal AD 1225-1283 1.000 
TX-8322 25SY31, House 3, 
storage/refuse pit 
-26.3‰ 750±80 cal AD 1186-1200 
cal AD 1206-1302 




TX-8323 25SY31, House 3, floor -25.1‰ 720±40 cal AD 1258-1297 
cal AD 1374-1376 
0.970 
0.030 
TX-8319 25SY31, House 1, floor -26.8‰ 720±40 cal AD 1258-1297 
cal AD 1374-1376 
0.970 
0.030 
TX-8318 25SY31, House 1, floor -26.9‰ 650±40 cal AD 1286-1315 
cal AD 1356-1388 
0.451 
0.549 
WIS-2311 25SY31, House 1, wall 
post 
-26.2‰ 540±55 cal AD 1320-1350 




WIS-2310 25SY31, House 1, 
roof/floor 
-26.7‰ 325±40 cal AD 1512-1601 










Rulo Southeast (25RH69 and 25RH70) 
From the two Rulo Southeast sites ten radiocarbon samples were tested.  Eight 
samples were of wood charcoal and sent to be tested at Balcones Research Center at the 
University of Texas and two samples were of charred corn tested at the National Ocean 
Sciences Accelerator Mass Spectrometry Facility (NOSAMS) in Massachusetts.  Table 
4.2 below shows the radiocarbon dating results from the Rulo Southeast sites.  Of the 
samples tested three samples are rejected: (1) TX-8526 because it returned a radiocarbon 
date of -323 BP (A.D. 2273); (2) TX-8528 because the δ13 C determination -2.6‰ is too 
enriched for wood charcoal; and (3) OS-18143 because the range (A.D. 12-125) is too old 
for Oneota (Nelson 2006:35). 
The remaining radiocarbon dating results suggest that 25RH69 was occupied 
some time between A.D. 1040 and A.D. 1397 and 25RH70 was occupied some time 
between A.D. 1043 and A.D. 1278.  The range of the time span between the two sites is 
too great to determine which site was occupied first or whether they were occupied at the 
same time.  In comparison to the Patterson site, both Rulo Southeast sites appear to have 
been occupied prior to the occupation at the Patterson site.  However, with such an 
inexact date for 25RH69 and 25RH70 it is difficult to place any certainty until the intra-








Table 4.2. Rulo Southeast radiocarbon dates. (Nelson 2006:52; Stuiver and Reimer 2010) 
Sample Provenience δ13 C BP Calibration p 
TX-8524 25RH69 floor, outer-
mid rings, timber 
-26.0‰ 922±54 cal AD 1040-1159 1.000 
TX-8527 25RH69 floor, charcoal -26.4‰ 817±42 cal AD 1187-1199 
cal AD 1206-1263 
0.128 
0.872 
TX-8523 25RH69, outer rings, 
wall post 
-26.3‰ 619±54 cal AD 1297-1327 
cal AD 1342-1394 
0.385 
0.615 
TX-8525 25RH69, inner rings, 
wall post 
-26.4‰ 612±47 cal AD 1299-1330 
cal AD 1338-1369 




TX-8526 25RH69 F3, charcoal -27.2‰ -323±46 sample rejected, 
ultramodern date 
 
TX-8529 25RH70 House floor, 
charcoal 
-26.8‰ 763±45 cal AD 1225-1278 1.000 
OS-18143 25RH70 House F12, 
carbonized maize 
-9.08‰ 905±50  cal AD 1043-1107 
cal AD 1118-1179 
0.520 
0.480 
TX-8530 25RH70 pit cluster F1, 
charcoal 
-26.4‰ 1087±55 cal AD 895-926 
cal AD 936-998 




TX-8528 25RH70 pit cluster F1, 
charcoal 
-2.6‰ 1352±47 sample rejected, δ13C 
value too great for wood 
 
OS-18135 25RH70 isolated pit F5, 
carbonized maize 






Radiocarbon dating from the Patterson site, as mentioned above, has established 
two or three occupation events.  The second set of radiocarbon dates indicate a spatial 
palimpsest with the accumulation of artifacts and features that occurred at roughly the 
same time in three different locations within the site: House 3, Midden 1, and Midden 2.  
Moreover, there is also a cumulative palimpsest where Midden 1 is located directly above 
House 4.  Toward the bottom of Midden 1 and the upper most layer of House 4 are mixed 
proveniences.  Cumulative palimpsests amass artifacts and features at different times, and 
in the case of House4/Midden1, there is a 200-year gap in the artifact accumulation.   
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The Rulo Southeast sites have only one occupation period per site with a semi-
subterranean house pit with associated storage/refuse pits either within the structure or, as 
in the case of 25RH70, outside the structure.  Rulo Southeast sites are short-term 
cumulative palimpsests where eating, sleeping, tool making and other tasks were 
performed within a generalized location.  However, site 25RH69 could possibly be an 
example of a temporal palimpsest.  Site 25RH69 was burned down either as a planned or 
unplanned abandonment.  Some of the evidence suggests an unplanned abandonment as a 
result of fire with a lithic cache of notched and unnotched projectile points, a complete 
pot, and a functional celt (Nelson 2006).  If the abandonment of 25RH69 was unplanned, 
the site offers archaeologists a glimpse into the behavioral patterns of Nebraska phase 
people. 
Radiocarbon dating is just one taphochronometric indicator that can be utilized to 
approach temporal process.  Taphochronometric tools rely on the buildup of artifacts, 
features, and spaces over time (Wandsnider 2008:62).  Grahame Clark thought that “the 
advent of radiocarbon dating was the key that made world prehistory possible by 
enabling events in disparate geographical regions to be brought into some chronological 
relationship” (Bailey 2008:25).  However, though chronologies are important, absolute 
dating has directed emphasis away from the differential temporalities that are inherent in 
various palimpsests (Bailey 2008).   
The radiocarbon dates from the Patterson site and the archaeological 
interpretation of those dates give a specific time frame of occupational events.  In 
contrast, the Rulo Southeast radiocarbon dates did little to determine specific 
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occupational years. Though radiocarbon dating is a useful tool, it does not have the 
ability to parse the palimpsests.  The next chapter focuses on a taphochrometric indicator 





Methods, Materials, and Results 
 
This chapter describes the chipped stone tools, more specifically retouched tools, 
employed to examine Nebraska phase occupation history.  It also provides the analytic 
method used to examine these collections.  Finally, the results of this study are presented. 
 
Methods 
While radiocarbon dates cannot yield a high resolution portrait of human activity 
at the study sites, taphochronometric indicators based in the reductive qualities of 
chipped stone may provide some indication of relative length of occupation (Andrefsky 
2009).  That is, controlling for the size of chipped stone raw material and the distance to 
its source, the degree of edge refurbishment seen in a population of tools may inform on 
occupation duration.  Thus, an assemblage dominated by tools with edges showing little 
retouch is usually interpreted as reflecting expedient tool use.  When tools show edges 
with more retouch, then a degree of curation and material conservation is indicated, often 
taken as a proxy for longer occupation times.  It is important to emphasize here that 
several important factors (i.e., quality and quantity of raw material) must be controlled. 
Various researchers are trying to understand occupation history using artifact 
assemblages.  Sullivan (2008) used lithic artifacts (flake stone and ground stone) in a 
study of the Upper Basin in understanding site-specific and regional cumulative 
palimpsests.  In studying patterns of association between scatters and patches in the 
Lower Okote Member assemblages, Shott (2008) looked at stone tool counts and 
assemblage size.  In Western New South Wales, Australia, Holdaway and colleagues 
(2008) looked at surface and rockshelter assemblages to understand the history of 
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occupation.  Their analysis considered raw material, flake-to-core ratio, noncortical 
flake-to cortical flake ratio, and flake-to-tool ratio measurements. 
 
Kuhn’s Geometric Index of Reduction (GIR) 
Investigative treatment of stone tool use histories is becoming progressively more 
widespread and important in prehistoric studies.  In 1990, Steven Kuhn presented an 
index of reduction based on a simple geometric model of a flake cross-section (see Figure 
5.1).  The frequency of tool renewal is pertinent to the reuse of both sites and artifacts 
and the potential variation between artifact types. 
In developing the index, Kuhn (1990:584) states “a technique generally applicable 
for estimating the extent of artifact reduction should be largely free of assumptions about 
the nature of reduction sequences and should be independent of artifact size.”  The cross-
section of a flake is, ideally, the shape of a triangle, and thickest near the longitudinal 
center.  As a flake is retouched, the termination of the reduction scars approaches the 
center (i.e., the thickest part of the flake; see Figure 5.1).  The geometric index of 
reduction (I) is the ratio of the maximum thickness (T) to the vertical thickness of the 
flake at termination (t).  This is a 0 to 1 ratio, where zero is non-retouched and one is 




Figure 5.1. Schematic diagram. (Kuhn 1990: Figure 1) 
 
 Aside from using I(ndex) = t/T, another estimate of t can be obtained by using the 
edge angle (or angle of retouch), a, and the depth of  retouch (or extension of retouched 
scars), D, measurement (Kuhn 1990:585).  With these two measurements t can be 
estimated by multiplying D by the sine of the edge angle, a. 
 
Validity Issues 
“The geometric index assumes an ideal flake form” and flakes are hardly ever 
ideal, so there is room for error.  One source for error is the shape of the dorsal surface.  
The rate of change in the t/T ratio depends on the shape of the dorsal surface of the flake.  
When the dorsal facets of the flake are concave the change in the ratio will commence 
slowly and intensify with each progressive reduction.  In contrast, the opposite will occur 
with a flake that has convex dorsal facets; the ratio will initiate instantly and slow 
significantly with progressive reduction (Kuhn 1990:586). 
A second source of error is the difference in the comparative steepness of the 
dorsal facets of a tool blank.  This will have some effect on the rate of change in the 
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geometric index with each progressive reduction (Kuhn 1990:586).  Then there is the 
flat flake problem, where the ratio t/T approaches the maximum thickness more quickly 
(i.e., after several reduction steps) than for a more convex flake (Hiscock and Clarkson 
2005:1016-1017). 
The location of the maximum thickness relative to the retouched edge is another 
potential source of error for the geometric index.  The location of the maximum thickness 
varies and can be located closer to one margin than to the center of the artifact.  Thus the 
edge with the sharper margin may accommodate a more extensive reduction, whereas, the 
other edge will not (Kuhn 1990:586). 
A final source of error is in acquiring the numerous measurements used to 
calculate the geometric index.  Flakes are seldom uniform and vary in thickness and 
shape along their length and width.  No single measurement along their edge is the same, 
so it stands to reason that one measurement will not do for the entire flake.  Hence, the 
potential for error can be diminished by taking measurements (i.e., maximum thickness, 
vertical thickness of the termination of the retouch scars, depth of retouched scars, and 
edge angle) in the same location.  Furthermore, the utilization of mean values for several 




Despite the problem of Kuhn’s (1990) geometric index of reduction, it remains a 
useful and reliable measurement of edge exhaustion and has been modified by other 
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researchers in the quest of measuring reduction in unifacial tools.  In Kuhn’s (1990) 
original formula, he calculated a mean termination thickness, t, on side scrapers from 
three independent measurements and divided the mean by the maximum thickness, T, 
located near the midpoint.  Thus, the equation becomes: 
IR (Index of Reduction) = [(t1 + t2 + t3)/3]/T 
Hiscock and Clarkson (see 2005: Figure 1) modified the IR by taking 
measurements at three equal distant points to calculate a mean of t and T:  
IR = [(t1/T1) + ((t2/T2) + ((t3/T3)]/3 
Measurements, t and T, taken at the same points, create an IR similar to the original Kuhn 
(1990) IR, constructing a more accurate measurement of the reduction sequence.  More 
recently, Hiscock and Clarkson (2009) developed a more elaborate variant of the IR to 
apply to retouched flakes that are modified on two or three margins.  They implemented a 
zonal system by dividing unifacial-retouched tools into eight zones.  One or more 
measurements are taken for each zone containing retouch, which allows an average IR to 
be calculated for unifacial retouched tools with more than one retouched margin (see 
Hiscock and Clarkson 2009: Figure 2).  
Eren and colleagues (2005) see the index as incomplete because it makes no 
distinction between two tools, differing in terms of the length of the reduced edge.  For 
example, it does not distinguish between two unifacial tools of similar size with an IR of 
0.45, one tool is retouched on 40% of its edges, and the other tool is retouched on 75% of 
its edges.  “If reduction is defined as the process by which mass/volume is lost,” it is 
obvious that the tool retouched on 75% of its edges is more reduced (Eren et al 
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2005:1191).  To determine the amount of mass/volume of debitage actually removed 
from an artifact Eren and colleagues came up with an intricate, multi-step process that 
relies heavily on trigonometry (see 2005: Figures 2-7).  While their critique of Kuhn 
seems well founded, their solution, at least at this junction, seems overly elaborate and 
invites measurement error of the kind reviewed above. 
 
Modified Kuhn’s GIR 
 For the purposes of my research, I modified the original Kuhn (1990) equation to 
fit the need of the retouched tools in this study.  Measurements of the vertical thickness 
of the flake at termination, t, were taken at three evenly spaced locations along each 
retouched edge of each retouched flake.  The average was calculated by dividing the sum 
of these measurements by the number of measurements taken.  For instance, if there were 
only one retouched margin the sum of t would be divided by three, just like in Kuhn’s 
(1990) index of reduction.  However, if there were three retouched margins, the sum of t 
would be divided by nine, similar to Hiscock and Clarkson’s (2009) geometric index of 
unifacial retouch.  The mean t is then divided by the maximum thickness, T, to come up 
with a value I refer to as the modified Kuhn’s (1990) geometric index of retouch.  
Modified GIR = [(t1 + t2 + t3 + … + tn)/n]/T 
 The retouched flakes used in this study had from one to three retouched margins.  
If I had implemented Kuhn’s (1990) index, only the longest retouched edge or the edge 
with the most retouch could be used.  Thus, to calculate a more precise index of retouch, I 




Ratio of Retouch 
 Reduction indices are designed to monitor a directional process, where the index 
increases through the reduction process (Hiscock and Tabrell 2010).  The ratio of retouch 
is the ratio between the retouch edge length to the total usable edge length.  This 
measurement is a measure of both the edge maintenance and tool use-life.  For instance, 
if a retouched flake tool was used for a longer period of time or more intensely than other 
retouched flake tools, it should manifest greater edge maintenance.  This index is 
calculated by rolling the retouched tool along paper and marking the total usable edge 
length (UE) and the retouched edge length (RE), creating the ratio of retouch (Clarkson 
2002).  
Ratio = RE/UE 
In comparison to other retouch indices, this index is simple, robust and size-independent. 
 
Materials 
This analysis focuses on informal chipped stone tools (i.e., retouched tools) 
recovered through excavation by the Nebraska State Historical Society at 25SY31, 
25RH69 and 25RH70.  Due to time constrains and the amount of utilized and retouched 
flakes collected at these sites, the assemblages were sampled (see Tables 5.1 and 5.2).   
Retouched tools in this study are defined as flakes that have visible retouch scars.  
Utilized flakes were not included in this study because the use edge is not sufficiently 
modified for this study.  Retouched tools for which good provenience could not be 
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established were excluded.  Finally, this analysis excludes retouched tools with the 
provenience of ground surface or overburden of unknown origins. 
 
Table 5.1. Artifacts recovered from excavated earthlodges (complied from Bozell and 
Ludwickson 1999; Nelson 2006). 
 25SY31    
Tool Types House 1 House3 House 4 25RH69 25RH70 Total 
Bifaces 38 64 42 24 23 191 
Drills 5 6 4 2 0 17 
Gravers 12 14 7 1 2 36 
Projectile Points 43 74 38 40 24 219 
Retouched Flakes 275 347 172 109 142 1045 
Scrapers 102 62 34 26 26 250 
Spoke Shaves 12 17 20 2 4 55 
Total 487 584 317 204 221 1813 
 
Table 5.2. Sample of artifacts analyzed for this study. 
 25SY31    
Tool Types House 1 House 3 House 4 25RH69 25RH70 Total 
Gravers 9 3 0 0 0 12 
Retouched Flakes 85 68 78 55 74 360 
Scrapers 77 43 15 23 16 174 
Spoke Shaves 7 7 1 2 2 19 
Total 178 121 94 80 92 565 
 
 
The chipped stone tools employed in this analysis include gravers, retouched 
flakes, scrapers (both end scrapers and side scrapers), and spoke shaves.  Gravers are 
flakes that have one or two unifacially retouched projections.  Retouched flakes are 
irregular shaped flakes revealing evidence of unifacial retouch on one or more margins.  
End scrapers are unifacially flaked along the dorsal surface with steep retouch on the 
distal end.  Side scrapers are unifacially retouched along one or more margins on the 
dorsal face.  Unlike end scrapers, side scrapers lack the steep retouch angle at the distal 
end.  Spoke shaves are irregular flakes with one or more prominent retouched concave 
margins (Bozell and Ludwickson 1994:35).  
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A total of 1813 tools were recovered from the study sites.  Of these tools, 1386 
comprise unifacial retouched tools.  I recorded measurements on 565, or just over 40% of 
the total assemblage.  Employing a systematic sampling scheme, I measured some 
artifacts from every kind of provenience.  For example, I am assuming that the sample I 
have is representative of the assemblage found within each kind of provenience. 
 Raw material type per se was not apart of this study as a result of insufficient data 
from the site reports and field notes.  However, reports indicate that “Permian chert from 
the Florence limestone member (Chase group) is by far the most common chipped stone 
material identified” for Rulo Southeast project sites (Nelson 2006:59, 64).  And most of 
the chipped stone specimens from the Patterson site are from Pennsylvanian chert (Bozell 
and Ludwickson 1999).  Based on research gathered from Pepperl and colleagues (2010), 
outcrops of Permian are the closest source of lithic raw material to 25RH69 and 25RH70 
and outcrops of Pennsylvanian are the closest source of lithic raw material to 25SY31.   
 
Data 
Through the application of macroscopic means a series of measurements was 
made on the chipped stone tools.  Basic measurements include maximum length, 
maximum width, and maximum thickness, measured in milligrams using standard digital 
calipers.  Broken chipped stone tools are included in this study and are recorded as (1) 
proximal section present, (2) medial section present,  (3) distal section present, (4) lateral 
section present or absent, and (5) broken section unknown.  The presence or absence of 
cortex, the presence or absence of any thermal alteration, and the presence or absence of 
any flaws (e.g., fossil inclusions or cracks), was noted.  Weight was measured in grams 
using a digital scale.  As discussed above, a series of three measurements are taken along 
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each retouched edge to measure the thickness at flake termination and averaged to find 
the mean.  The length of usable edge is measured as well as the retouched edge length by 
rolling chipped stone tool along paper to create a ratio of retouch: edge length to total 
usable edge length. 
 The data presented below (Figures 5.2 and 5.3) are organized by the expected 
occupation duration.  Figure 5.2 shows the distribution of the modified Kuhn’s GIR for 
complete retouched tools by provenience (i.e., house fill and features) and for each 
earthlodge.  In contrast, Figure 5.3 presents the broken retouched tools by location.  In 
these figures and for subsequent analysis, the modified Kuhn’s GIR were transformed.   
 Figure 5.2 presents ten histograms: the top five show the distribution of the 
modified Kuhn’s GIR for retouched tools in house fill.  The bottom five present the 
distribution of the index for the tool assemblage associated with features.  Based on the 
assumption that the retouch index will increase as the stone tool is retouched, we can 
expect the histogram to be skewed to the right for assemblages with limited retouch (see 
25RH70, 25SY31 House 1, 25SY31 House 3, 25RH69, and 25SY31 House 4).  As tools 
incur more retouch, the distribution should become more symmetrical with the mode 
shifting to higher index values, as seen for 25SY31 House 3 and 25RH69. 
 Similarly, Figure 5.3 compares the distribution of the modified Kuhn’s (1990) 
GIR in an identical manner to Figure 5.2.  The data is not evenly distributed, but most of 
the histograms have a right skew, either slight (25SY31 House 3 and 25RH70) or more 
pronounced (25SY31 House 1, 25RH69, and 25SY31 House 4).  When comparing 
Figures 5.2 and 5.3, the histograms of the complete and broken retouched flake tools 
mirror one another, although the mode appears shifted to slightly higher values for 
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broken tools compared to complete tools.   
For instance, the house fill from House 1 of 25SY31 has a mean of 0.27 and 0.34 
between complete and broken tools respectively and a noticeable right skew.  Moreover, 
the number of retouched flake tool between provenience for complete as well as broken 
retouched flake tools is comparable.  The averages between site proveniences mirror one 
another between complete and broken.  Additionally, broken tools display a higher mean 
with the exception of House 1 and House 4 of 25SY31. 
 
 










Figure 5.3. Modified Kuhn’s GIR histogram of broken retouched tools. 
 
Based on the distribution displayed by the histograms, the number of retouched 
flake tools, and the modified Kuhn’s GIR mean for complete and broken retouched flakes 
by provenience, the data shows little obvious variation (see Tables 5.3 and 5.4).  
 
Table 5.3. Modified Kuhn’s GIR statistics for complete 
retouched flake tools. 
  House Fill Features 
  
_ 
X s.d. N 
_ 
X s.d. N 
25RH70 0.30 0.13 17 0.32 0.17 14 
25SY31 House 1 0.27 0.13 75 0.31 0.15 7 
25SY31 House 3 0.38 0.17 16 0.34 0.15 30 
25RH69 0.34 0.15 9 0.31 0.11 33 





Table 5.4. Modified Kuhn’s GIR statistics for broken  
retouched flake tools. 
  House Fill Features 
  
_ 
X s.d. N 
_ 
X s.d. N 
25RH70 0.39 0.15 23 0.40 0.18 38 
25SY31 House 1 0.34 0.17 84 0.32 0.16 12 
25SY31 House 3 0.35 0.16 32 0.42 0.16 43 
25RH69 0.33 0.10 11 0.41 0.19 27 
25SY31 House 4 0.33 0.13 34 0.36 0.18 22 
 
These same data as shown in the histograms above are presented below (Figures 
5.4 and 5.5) using box plots.  Figure 5.4 shows the modified Kuhn’s GIR for complete 
retouched tools by provenience (i.e., house fill and features) for each earthlodge.  Figure 
5.5 presents box plots of the modified Kuhn’s GIR for broken retouched tools by site and 
provenience.  Figure 5.4 shows that 25SY31 House 3 has the largest range 
(approximately 0.1 – 0.8), while 25RH70 has the smallest range (approximately 0.2 – 
0.4).  The modified Kuhn’s GIR mean of complete retouched flake tools in features 
shows little variation (0.30 – 0.35) and some variation of GIR mean between complete 
retouched tools in house fill (0.25 – 0.40) (see Table 5.3 and Figure 5.4). 
Figure 5.5 shows broken retouched flake tools by site and provenience.  This 
shows that 25SY31 House 3 house fill (approximately 0.1 – 0.8) and 25RH70 features 
(approximately 0.1 – 0.8) have the largest GIR range, while 25RH69 house fill 
(approximately 0.15 – 0.30) and 25SY31 House 4 (approximately 0.15 – 0.65) have the 
smallest GIR range.  The modified Kuhn’s GIR mean of broken retouched flake tools in 
features shows slight variation (0.32 – 0.42) as well as slight variation of GIR mean 





Figure 5.4. Modified Kuhn’s GIR box plot of complete retouched tools. 
 
 




 Let us now consider the radio of retouch.  The data are presented below (Figures 
5.6 and 5.7) as histograms.  Figure 5.6 shows the ratio of retouch for complete retouched 
flake tools by provenience (i.e., house fill and features) and for each earthlodge in the 
order of their expected occupation duration.  Figure 5.7 presents the ratio for broken 
retouched tools by location.  In these figures and for subsequent analysis, it was 
impossible to identify a single transformation that would yield normal distribution of the 
data, thus, non-parametric tests were performed.  These histograms, Figures 5.6 and 5.7, 
show that some of the data is skewed to the right. 
 Figure 5.6 presents ten histograms: the top five show the distribution of the ratio 
of retouch in house fill and the bottom five present the distribution of the retouch ratio in 
features.  Based on the assumption that the ratio of retouch will increase as the stone tool 
is retouched, we can expect the histograms to the skewed to the right.   
Similarly, Figure 5.7 compares the distribution of the retouch ratio in an identical 
manner to Figure 5.6, this time for broken flakes.  The data are not evenly distributed, but 
most of the histograms have a right skew and are bi- or tri-modal.  When comparing 
Figures 5.6 and 5.7, the histograms of the complete and broken retouched flake tools 
mirror one another.  Unlike the modified Kuhn’s (1990) GIR, the retouch ratio does not 
show a continuity, but rather is more segmented.  For instance, the complete retouched 
flake tools from 25RH70 have values at 0.15 (N = 1), to 0.25 – 0.30 (N = 6), to 0.40 – 
0.45 (N = 2), to 0.70 (N = 1), to 0.80 (N = 1), to 0.90 (N = 1). 
 Moreover, the number of retouched tools between proveniences for complete as 
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well as broken is similar.  The averages between site proveniences mirror one another 
for complete and broken flakes.  Additionally, complete retouched flake tools display a 
higher mean than broken tools.  This expectable result indicates that most of the tools 
with broken edges are not utilized on the broken edge; however, I noticed a few that were 








Figure 5.7. Ratio of retouch histogram of broken retouched tools. 
 
 
Based on the distribution displayed by the histograms, the number of retouched 
flake tools, and retouch ratio mean for complete and broken retouched flakes by 
provenience and by site, the data appear unpatterned (see Tables 5.5 and 5.6).  However, 
when looking at complete and broken retouched flake tools by provenience, the data 
show interesting patterns. 
 
Table 5.5. Ratio of retouch statistics for complete retouched 
flake tools. 
  House Fill Features 
  
_ 
X s.d. N 
_ 
X s.d. N 
25RH70 0.45 0.28 17 0.49 0.25 14 
25SY31 House 1 0.42 0.26 75 0.54 0.32 7 
25SY31 House 3 0.45 0.30 16 0.41 0.20 30 
25RH69 0.72 0.21 9 0.69 0.21 33 







Table 5.6. Ratio of retouch statistics for broken retouched  
flake tools. 
  House Fill Features 
  
_ 
X s.d. N 
_ 
X s.d. N 
25RH70 0.32 0.14 23 0.31 0.16 38 
25SY31 House 1 0.35 0.16 84 0.36 0.17 12 
25SY31 House 3 0.31 0.15 32 0.36 0.17 43 
25RH69 0.65 0.17 11 0.58 0.24 27 
25SY31 House 4 0.30 0.15 34 0.38 0.22 22 
 
These same data are presented below (Figures 5.8 and 5.9) using box plots.  
Figure 5.8 depicts ratio of retouch for complete retouched tools in terms of site and 
provenience (i.e., house fill and features) for each earthlodge.  In contrast, Figure 5.9 
compares retouch ratio for broken retouched tools by site and provenience. 
For complete retouched flake tools, Figure 5.8 shows that 25SY31 House 1 house 
fill (approximately 0.1 – 1.0) and 25SY31 House 4 features (approximately 0.1 – 0.9) has 
the largest retouch ratio range, while the house fill for 25RH69 and 25SY31 House 4 
(approximately 0.45 – 1.0 and 0.1 – 0.65 respectively) as well as the features for 25SY31 
House 3 (approximately 0.15 – 0.75) have the smallest ratio of retouch range.  The mean 
of the ratio of retouch for complete retouched flake tools in features has noticeable 
variation between sites (0.4 – 0.69) as well as noticeable variation in house fill (0.35 – 
0.72) (see Table 5.5 and Figure 5.8). 
Figure 5.9 shows broken retouched flake tools by site and provenience.  This 
shows that 25RH69 features (approximately 0.15 – 1.0) and 25SY31 House 1 house fill 
(approximately 0.1 – 0.75) have the largest ratio of retouch range, while 25SY31 House 1 
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features (approximately 0.15 – 0.45) and 25SY31 House 4 house fill (0.1 – 0.45) have 
the smallest retouch ratio range.  The retouch ratio mean of broken retouched flake tools 
in features has a slight variation between sites (0.31 – 0.58) and a noticeable variation in 
house fill (0.3 – 0.65) (see Table 5.6 and Figure 5.9). 
 
 









The patterns reported above were further investigated using statistical analysis.  
The t-test and its non-parametric counterpart, Mann-Whitney, were used to evaluate the 
hypothesis that the assemblages of complete and broken retouched flakes are the same 
between house fill and features.  Analysis of variane (ANOVA) and its non-paramentric 
counterpart, Kruskal-Wallis, were used to evaluate the hypothesis that the assemblages of 
complete and broken retouched flakes are the same across site earthlodges.  As the data 
has a right (or positive) skew as evident in the modified Kuhn’s GIR, these data were 
transformed by computing their logarithm and hypotheses were evaluated using 
parametric statistical tools.  The ratio of retouch was less tractable, less amenable for 
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transforming.  Here, nonparametric evaluation was undertaken.  Significance testing 
was constructed as an effort to evaluate the probability that observed patterns are owed to 
the vagaries of sampling (Drennan 1996).   
The t-test results are given in Table 5.7.  The null hypotheses state that the 
distribution of the logarithm of the Kuhn’s GIR is the same between house fill and 
features.  These results confirm the pattern seen in the histographs and box-plots above, 
that is, little differences in the degree of retouch seen in assemblages from different 
proveniences (or low t-values).  Employing a significance level at 0.05 for the rejection 
of the null hypothesis, each site by completeness fails to reject the null hypothesis.  Only 
for 25SY31 House 3 broken retouched flakes is there an indication of a difference, but 
the significance value is still p = 0.094. 
 
Table 5.7. T-test of logarithmic modified Kuhn’s GIR comparing house fill 
and feature provenience. 
Site t df p 
25RH70 Complete Retouched Flakes -0.214 29 0.535 
25RH70 Broken Retouched Flakes -0.072 59 0.496 
25SY31 House 1 Complete Retouched Flakes -0.741 80 0.764 
25SY31 House 1 Broken Retouched Flakes 0.436 94 0.947 
25SY31 House 3 Complete Retouched Flakes 0.720 44 0.470 
25SY31 House 3 Broken Retouched Flakes -2.275 73 0.094 
25RH69 Complete Retouched Flakes 0.509 40 0.528 
25RH69 Broken Retouched Flakes -1.109 36 0.239 
25SY31 House 4 Complete Retouched Flakes -0.764 36 0.222 
25SY31 House 4 Broken Retouched Flakes -0.606 54 0.255 
 
 
In earthlodges 25RH70, 25SY31 House 3, and 25RH69 the complete retouched 
flake assemblages have similar distributions across house fill and features.  From 25SY31 
House 1, however, broken retouched flake assemblage is more evenly distributed across 
house fill and features.  And for the earthlodge from 25SY31 House 4, both complete and 
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broken retouched flake assemblages are equally distributed across house fill and 
features. 
Besides testing the significance for each site between proveniences it is also 
important to look over all the sites.  For the test, the sites were ordered by their expected 
occupation duration.  The statistics for the ANOVA test are given in Table 5.8.  The 
ANOVA test provides a statistical test of whether or not the means of several groups (i.e., 
sites) are equal, and therefore generates t-tests to more than two groups.  Setting the 
significance level at 0.05 for the rejection of the null hypothesis, the null hypothesis is 
not rejected, and all sites appear to be evenly distributed.  Having thus established that 
the sites are independent, it is useful to test the significance of the trend. 
Like the t-test, the null hypothesis states that the distribution of the logarithm of 
the modified Kuhn’s GIR is the same for each house assemblage.  Setting the 
significance level at 0.05 for the rejection of the null hypothesis, broken retouch tools in 
house fill and features as well as complete retouched flake tools in features fail to reject 
the null hypothesis.  Only for complete retouched flake tools in the house fill is there a 
difference.  As evident in Table 5.8, there is little difference in the modified Kuhn’s GIR 
for retouched flakes in features.  The same is seen in the modified Kuhn’s GIR for broken 
retouched flakes in house fill.   
The ANOVA test indicates that the house fill of complete retouched flake 
assemblages are different across the earthlodges, F (4, 134) = 2.773, p = .030.  The F 
value is the variance of the group means over the mean of the within group variance.  The 
greater the difference among the mean, the higher the F value and greater the likelihood 
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of rejecting the null hypothesis.  Unfortnately, this test does not indicate which 
earthlodge is different; however, Figure 5.4, as seen above illustrates that 25SY31 House 
3 has a higher modified Kuhn’s GIR average. 
 
Table 5.8. ANOVA of logarithmic modified Kuhn’s GIR comparing 
earthlodge assemblages. 
 F p df 
House Fill Complete Retouched Flakes 2.773 0.030 4, 134 
House Fill Broken Retouched Flakes 0.636 0.637 4, 179 
Features Complete Retouched Flakes 0.261 0.902 4, 95 
Features Broken Retouched Flakes 1.388 0.241 4, 137 
 
 
As mentioned earlier, because it was impossible to identify a single 
transformation that would yield a normal distribution of the retouch ratio data, non-
parametric tests were performed.  The results for the Mann-Whitney U test are given in 
Table 5.9.  The Mann-Whitney U test is a non-parametric statistical test for assessing 
whether one or two samples of independent observations tend to have larger values than 
the other.  The null hypotheses state that the distribution of the ratio of retouch is the 
same across categories of provenience.  Only for 25SY31 House 3 broken retouched 
flakes is there an indication of a difference, but the significant value is still p = 0.167. 
In earthlodges 25RH70, 25SY31 House 1, and House 4 the complete retouched 
flake assemblages are more evenly distributed across house fill and features.  From 
25SY31 House 3 and 25RH69, however, broken retouched flake assemblages are more 







Table 5.9. Mann-Whitney test of ratio of retouch by provenience comparing 
house fill and features. 
 U Z p 
25RH70 Complete Retouched Flakes 102.000 -0.675 0.500 
25RH70 Broken Retouched Flakes 401.000 -0.536 0.592 
25SY31 House 1 Complete Retouched Flakes 204.000 -0.971 0.332 
25SY31 House 1 Broken Retouched Flakes 448.000 -0.177 0.859 
25SY31 House 3 Complete Retouched Flakes 236.000 -0.092 0.926 
25SY31 House 3 Broken Retouched Flakes 559.000 -1.382 0.167 
25RH69 Complete Retouched Flakes 135.500 -0.399 0.690 
25RH69 Broken Retouched Flakes 126.000 -0.724 0.469 
25SY31 House 4 Complete Retouched Flakes 131.000 -1.330 0.183 
25SY31 House 4 Broken Retouched Flakes 320.000 -0.906 0.365 
 
 
While the Mann-Whitney U test compares assemblage levels for house fill and 
features, the Kruskal-Wallis test compares retouched ratios between multiple earthlodge 
assemblages.  The Kruskal-Wallis test is a non-parametric method for testing whether 
samples originate from the same distribution.  The null hypothesis states that the ratio of 
retouch is the same for all assemblages.  The statistics for the Kruskal-Wallis test are 
given in Table 5.10.  Very low p values are reported for house fill and for features with 
both complete and broken retouched tools, indicating a significant difference among 
house assemblages, seen in figures 5.8 and 5.9, where the 25RH69 assemblage shows 






Table 5.10. Kruskal-Wallis test of ratio of retouch by provenience. 
 X2 p df 
House Fill Complete Retouched Flakes 11.210 0.024 4 
House Fill Broken Retouched Flakes 25.194 0.000 4 
Features Complete Retouched Flakes 18.451 0.001 4 




 Can unifacial retouched flake tools indicate the relative duration of occupation of 
Nebraska phase earthlodges? 
 This analysis incorporates 40.76 percent of the unifacial chipped stone tools 
collected from the five earthlodges: 25RH70 (16.28% of the study assemblage or 52.87% 
of the 25RH70 unifacial assemblage), 25SY31 House 1 (31.50% of the study assemblage 
or 44.39% of the House 1 unifacial assemblage), 25SY31 House 3 (16.64% of the study 
assemblage or 27.50% of the House 3 unifacial assemblage), 25RH69 (14.16% of the 
study assemblage or 57.97% of the 25RH69 unifacial assemblage), and 25SY31 House 4 
(21.43% of the study assemblage or 40.34% of the House 4 unifacial assemblage) (see 
Tables 5.1 and 5.2). 
This chapter presents the data collected according to the analytic methods set out 
in this thesis.  The data and results sections provide both graphic and statistical 
interpretations of the data and what it can contribute to an examination of Nebraska phase 
sites.  In this analysis, while I had anticipated seeing co-variation in these retouch indices 
with report to other measures of occupation duration, I found a more complex pattern. 
 Complete and broken tools were pulled apart and analyzed separately because of 
their inherent differences.  It is assumed that the artifacts will be discarded when broken 
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or expended.  I expected that expended and broken retouched flake tools would be 
discarded into refuse pits.  The data collected and subsequent analyses indicate that 
expended and broken tools were not always discarded into refuse pits. 
 My analysis shows that the modified Kuhn’s GIR is not a good indicator of 
occupation duration.  There is little difference between house fill and features.  House fill 
may be the result of several confounding formation processes including roof fall, post 
abandonment fill, and floor assemblages.  In contrast, the ratio of retouch is not a good 
indicator of occupation duration; however, it is more of an indicator (more sensitive) than 
the index. 
 This analysis of retouched flake tools suggests that there is not a great deal of 
statistical variation between house fill and features and complete and broken tools.  The 
earthlodge at 25RH69 appears to be an anomaly, with higher mean GIR and a higher ratio 
of retouch compared with other lodges.  This could be attributed to the possibility of an 






 This thesis looks to investigate whether or not occupation histories of Nebraska 
phase earthlodges can be determined through the analysis of unifacial retouched flake 
tools.  This chapter offers a summary of the results of this assessment and a discussion of 
how this research fits into issues of time perspectivism and palimpsests.  Finally, this 
chapter presents opportunities of future research to further the preliminary research 
presented here. 
 
Nebraska Phase Palimpsests 
 In assessing the taphochronometric indicators such as the quantitative data 
gathered and analyzed, available temporal associations based on radiocarbon dating, and 
the intensity of use prior to discard and discard location, this research sheds light on 
Nebraska phase occupation histories.  In order to discuss the research question a 
discussion of time perspectivism and palimpsests must take place.   
As discussed in chapter four, time perspectivism is the idea that archaeological 
assemblages are created of objects derived from processes performed at various time 
scales (Bailey 2008).  Furthermore, palimpsests are formed through the accumulation of 
materials from multiple behavioral episodes, creating patterns for archaeologists to 
analyze (Holdaway et al. 2008).   “Although it is recognized that some locations may 
retain an archaeological record that is disturbed, and therefore of limited analytical value, 
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the distribution of the archaeological record across the landscape is often interpreted as 
an approximation of the distribution of people in the past” (Holdaway et al. 2008:111). 
 Various chipped stone tools have been used in the quest to determine the function 
the artifacts in the past.  However, recent research has come to understand the use of 
stone tool variability in the archaeological record.  It is thought that discard behavior 
rather than artifact function is a more constructive method of investigation for 
understanding the intrasite distribution of artifacts and the composition of the assemblage 
informs us about the location of abandonment (Holdaway et al. 2008; Wandsnider 1996). 
 Holdaway and colleagues (2008) say that there are two ways in which occupation 
histories may be considered.  First, occupation duration may refer to the total amount of 
time people spent at a place, the sum of the individual occupations.  Second, occupation 
duration may refer to the time spent at a place during any single occupation.  In the 
discussion that follows, I focus on the arrangement of the stone tool assemblage derived 
from single occupation spans.   
A longer occupation means less mobility and more time in one location, 
theorizing that they will make greater use of locally available sources.  Occupation 
duration is a relative concept and is better understood when assemblages from a number 
of locations are compared (Holdaway et al 2008).   This study focuses on five earthlodges 
from three different sites located in eastern Nebraska.  By understanding the formation 
history of lithic artifacts at Nebraska phase earthlodges, variations in these assemblage 
characters can lead to inferences about the duration of occupation.  “Observations 
pertaining to particular stages of lithic chaîne opératoire, or reconstruction of the entire 
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operational sequence at a particular site can be used to develop a detailed 
understanding of past human cognitive capabilities, technological sophistication, site 
formation, and mobility and land use” (Eren et al. 2005:1190). 
For the most part the earthlodges in this study are cumulative palimpsests, 
because the lithic assemblages were amassed at different times during their relatively 
short occupation duration (i.e., up to around three to seven years).  However, House 4 at 
the Patterson site is a mixture of cumulative and spatial palimpsests where several 
discontinuous occupation episodes led to the deposition of artifacts resulting in a blurred 
temporal relationship.   
Based on the test results conducted during this study, there are no statistically 
significant differences between the utilization of complete or broken retouched tools in 
features and house fill.  More importantly, measures of tool exhaustion did not co-vary 
with other indicator of occupation length.  The testing between houses, however, yield 
similar results except compete retouched tools for house fill.  For example, the utilization 
of compete retouched tools in house fill at 25RH70 are different than the complete 
retouched tools in house fill at 25SY31 House 3, but the utilization of complete retouched 
tool in features at 25RH70 are similar to the complete retouched tools in features at 
25SY31 House 3. 
 The data collected during this study indicates that the assemblage at 25RH69 is 
somewhat of an anomaly.  The average of the ratio of retouch is significantly higher than 
that of the other earthlodges for complete and broken tools.  This indicates that more of 
the usable edge was utilized.  However, the average of the modified Kuhn’s GIR is 
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similar to the other earthlodge assemblages.  What does this mean?  Was 25RH69 
occupied longer than the other earthlodges?  Do we have a Pompeii-like situation at 
25RH69, which provides a snapshot of the daily activities of prehistoric life?  
“Abandoned structures afford opportunities to explore the interpretive potential of 
different types of palimpsests within a single duration deposit” (Sullivan 2008:33).  
Earthlodges are generally burned after abandonment; however, House 3 at 25SY31 was 
not.  The earthlodge at 25RH69 was possibly an unplanned abandonment. 
 
Further Research 
Despite the fact that the analysis that I performed on the unifacial retouched flake 
tools from five earthlodges did not determine a occupation duration of Nebraska phase 
earthlodges in relation to one another, it does not mean that chipped stone tools cannot be 
analyzed in some other way to determine occupation histories.  There is no doubt that 
there is more that could have been done during this study. 
If I had time to continue this research I would have analyzed the raw material of 
the assemblages, not just whether the material was Pennsylvanian or Permian, but what 
type of Pennsylvanian or Permian.  Understanding the raw material source utilized in 
chipped stone tool production can help in the comprehension of mobility and settlement 
strategies by sourcing the raw material.  Examining the raw material can help us in 
understanding the use-life of the stone tool.  Were formal tools made of a higher quality 
of raw material than informal tools?  What kind of tool is made from exotic material?  
How far did the people have to travel to their lithic source?   
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Following the analysis of raw material, I would measure the percentage of 
cortex on any chipped stone tool by creating a cortex ratio of cortical surface.  This ratio 
would examine reduction and transportation strategies.  I would follow the strategies 
employed by Dawn Bringleson (Nelson 2006) to determine whether a specific material 
was treated differently. 
To further understand the occupation histories of Nebraska phase earthlodges I 
would incorporate more earthlodges as well and the full lithic tool assemblage (i.e., 
projectile points, bifaces, scrapers, unifacial tools).  To measure the amount of retouch on 
bifacial tools I would use Andrefsky’s (2006) hafted biface retouch index.  I would look 
at the modified Kuhn’s GIR and Andrefsky’s HRI for all the tools at each earthlodge, 
then separate the lithic assemblage into tool types (i.e., projectile points, bifaces, end 
scrapers, retouched flakes, etc.) and examine those separately to determine whether or not 
they can tell me anything about occupation histories. 
Furthermore, I would examine multiple proveniences.  The earthlodge would not 
be divided into house fill and features, but roof fall, house fill, floor, features, midden, 
and plow zone (or surface).  “Many assemblages lack natural horizontal boundaries, so 
archaeologists must draw them.  Often we draw boundaries according to artifact 
distribution or density, whether defined rigorously or not” (Shott 2008:47).  However, by 
systematically excavating layer by layer (i.e., 10 cm increments) or by soil change, we 
can identify these proveniences.  Multiple proveniences, either horizontally or vertically, 
can allow us to understand what went on during the day-to-day life of the people that 
inhabited the earthlodge.  For instance, when looking at the horizontal location of the 
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unifacial retouched flake tools, I noticed that they were in the features or near the edge 
of the earthlodge, leaving the area around the hearth clear of debris.  Multiple 
proveniences can possibly answer the question why.  Moreover, what activities were 
performed on the roof?  Were the chipped stone tools deposited intentionally or 
unintentionally?  Were the chipped stone tools used extensively prior to discard or used 
briefly and tossed aside? 
 
Conclusion 
Further research into the use-life histories of chipped stone tools can allow 
archaeologists to estimate the duration of occupation at individual earthlodges in relation 
to one another.  If we can calculate the rate of use and discard we can estimate the length 
of occupation by the amount of chipped stone tools present. 
This thesis presents how Nebraska phase research can benefit from time 
perspectivism and palimpsests through an assessment of occupation histories by means of 
unifacial retouch chipped stone tool analysis.  While it is understood that the Nebraska 
phase was occupied four around 400 years and each earthlodge around three-seven years, 









2003  Great Plains Paleoethnobotany. In People and Plants in Ancient Eastern North 
America, edited by Paul Minnus, pp. 258-346. Smithsonian Press, Washington, 
D.C. 
 
Andrefsky, William Jr. 
2006  Experimental and Archaeological Verification of an Index of Retouch for 
Hafted Bifaces. American Antiquity 71(4):743-757. 
 
Bailey, Geoff 
2007  Time perspectives, palimpsests and the archaeology of time. Journal of 
Anthropological Archaeology 26:198-223. 
2008  Time Perspectivism: Origins and Consequences. In Time in Archaeology: Time 
Perspectivism Revisited, edited by Simon Holdaway and LuAnn Wandsnider, 
pp. 13-30. University of Utah Press, Salt Lake City. 
 
Baker, Richard G. 
2000   Holocene environments reconstructed from plant macrofossils in stream 
deposits from southeastern Nebraska, USA. The Holocene 10(3):357-365. 
 
Baker, Richard G., Glen G. Fredlund, Rolfe D. Mandel, and E.A. Bettis III 
2000  Holocene environments of the central Great Plains: multi-proxy evidence 




1978  Assessing the Central Plains Tradition in Eastern Nebraska: Content and 
Outcome. In The Central Plains Tradition: Internal Development and 
External Relationships, edited by Donald J. Blakeslee, pp. 134-143. Office of 
State Archaeologist, The University of Iowa, Iowa City. 
1994  Reassessment of Some Radiocarbon Dates from the Central Plains. Plains 
Anthropologist 39(148):203-210. 
1997  Assessing Sets of Radiocarbon Dates: An Example from the Central Plains. 
North American Archaeologist 18(4):303-326 
1999  Waconda Lake: Prehistoric Swidden-Foragers in the Central Plains. Central 
Plains Archaeology 7(1). 
 
Bozell, John 





Bozell, John R. and John Ludwickson (editors) 
1994  Nebraska Phase Archeology in the South Bend Locality. Prepared by the 
Nebraska State Historical Society, Nebraska Highway Archeology Program for 
the Nebraska Department of Roads [Projects RS-BRS-31-2(101), SRR-13(10), 
and IR-80-9(1027)]. 
1999  Archaeology of the Patterson Site: Native American Life in the Lower Platte 
Valley A.D. 1000-1300. Nebraska State Historical Society for the Nebraska 
Department of Roads [Project STPB-77(30)]. 
 
Brown, Lauren 




2002  Holocene Scraper Reduction, Technological Organization and Landuse at 
Ingaladdi Rockshelter, Northern Australia. Archaeology in Oceania 37:79-86. 
 
Drennan, Robert 
1996 Statistics for Archaeologists: A Commonsense Approach. Plenum Press, New 
York. 
 
Eren, Metin I., Manuel Dominguez-Rodrigo, Steven L. Kuhn, Daniel S. Adler, Ian Le, 
and Ofer Bar-Yosef 
2005  Defining and measuring reduction in unifacial stone tools. Journal of 
Archaeological Science 32:1190-1201. 
 
Hiscock, Peter and Chris Clarkson 
2005  Experimental evaluation of Kuhn’s geometric index of reduction and the flat-
flake problem. Journal of Archaeological Science 32:1015-1022. 
2009  The reality of reduction experiments and the GIUR: reply to Eren and 
Sampson. Journal of Archaeological Science 36:1576-1581. 
 
Hiscock, Peter and Amy Tabrell 
2010  Generalization, inference and the quantification of lithic reduction. World 
Archaeology 42(2):545-561. 
 
Holdaway, Simon, Patricia Fanning, and Ed Rhodes 
2008  Assemblage Accumulation as a Time-Dependent Process in the Arid Zone of 
Western New South Wales, Australia. In Time in Archaeology: Time 
Perspectivism Revisited, edited by Simon Holdaway and LuAnn Wandsnider, 







1998  The Great Plains Setting. In Archaeology of the Great Plains, edited by 
Raymond Wood, pp. 16-47. University Press of Kansas, Lawrence. 
 
Kuhn, Steven 
1990  A Geometric Index of Reduction for Unifacial Stone Tools. Journal of 
Archaeological Science 17:583-593. 
 
Ludwickson, John 
1978  Central Plains Tradition Settlements in the Loup River Basin: The Loup River 
Phase. In The Central Plains Tradition: Internal Development and External 
Relationships. Edited by Donald J. Blakeslee, pp. 94-108. Office of State 
Archaeologist, the University of Iowa, Iowa City. 
1984  Highway Salvage 25SY31 House 4 Field Notes. Field notes on file, Nebraska 
State Historical Society, Lincoln. 
 
Nelson, Trisha (editor) 
2006  Archaeological Investigations at the Rulo Southeast Sites: Late Pre-Contact 
Occupation along the Missouri River, Richardson County, Nebraska. Nebraska 
State Historical Society, Nebraska Highway Archaeology Program for the 
Nebraska Department of Roads [Project STPE-3625(3)]. 
 
Osborn, Alan 
1987  Scientific Research Programmes: Toward a Synthesis and Evaluation of CRM 
Archaeology. In Perspectives on Archaeological Resource Management in the 
“Great Plains,” edited by Alan J. Osborn and Robert C. Hassler, pp. 7-70. I & 
O Publishing Company, Omaha. 
 
Pepperl, Robert E., Gayle F. Carlson, John R. Bozell, and Pawel Zargorski 
2010  Stone Tools and Debris. In The Eagle Ridge Site and Early Eighteenth 
Century Indian-European Relations in Eastern Nebraska, edited by Gayle F. 
Carlson and John R. Bozell. Central Plains Archaeology 12(1):53-101. 
 
Pugh, Daniel 
2009  A Critical Test of the Central Plains Tradition Swidden Model Using Data from 
the Glenwood Locality. Plains Anthropologist 54(211):237-257. 
 
Roper, Donna 
1976  A Trend-Surface Analysis of the Central Plains Radiocarbon Dates. American 
Antiquity 41(2):181-189. 
1995  Spatial Dynamics and Historical Process in the Central Plains Tradition. 




2007  The Origins and Expansion of the Central Plains Tradition. In Plains 
Village Archaeology: Bison-hunting Farmers in the Central and Northern 
Plains, edited by Stanley A. Ahler and Marvin Kay, pp. 53-63. University of 
Utah Press, Salt Lake City. 
 
Roper, Donna and Mary Adair 
2011  Interpreting AMS Radiocarbon Age Determinations from Selected Central 
Plains Tradition Sites. Plains Anthropologist 56(217):3-22. 
 
Shott, Michael 
2008  Lower Paleolithic Industries, Time, and the Meaning of Assemblage 
Variation. In Time in Archaeology: Time Perspectivism Revisited, edited by 
Simon Holdaway and LuAnn Wandsnider, pp. 46-60. University of Utah Press, 
Salt Lake City. 
 
Steinacher, Terry L. and Gayle F. Carlson 
1998  The Central Plains Tradition. In Archaeology of the Great Plains, edited by 
Raymond Wood, pp. 235-298. University Press of Kansas, Lawrence. 
 
Stern, Nicola 
1993  The structure of the Lower Pleistocene archaeological record: a case study from 
the Koobi Fora formation. Current Anthropology 34:201-225. 
 
Strong, William 
1961  Introduction to Nebraska Archaeology. Reprinted. Ann Arbor. Originally 
published 1935. Smithsonian Miscellaneous Collections 93(10). 
 
Stuiver, Minze and Paula Reimer 
2010  CALIB 14. http://calib.qub.ac.uk/, accessed November 29, 2010. 
 
Sullivan, Alan 
2008  Time Perspectivism and the Interpretive Potential of Palimpsests: Theoretical 
and Methodological Considerations of Assemblage Formation History and 
Contemporaneity. In Time in Archaeology: Time Perspectivism Revisited, 
edited by Simon Holdaway and LuAnn Wandsnider, pp. 31-45. University of 
Utah Press, Salt Lake City. 
 
United States Department of Agriculture 
2011  Plants Database. Electronic document, http://plants.usda.gov/java/, accessed 
July 26, 2011. 
 
United States Geological Survey 
2011  A Tapestry of Time and Terrain. Electronic document, 





2008 Time-Averaged Deposits and Multitemporal Processes in the Wyoming Basin, 
Intermontane North America: A Preliminary Consideration of Land Tenure in 
Terms of Occupation Frequency and Integration. In Time in Archaeology: Time 
Perspectivism Revisited, edited by Simon Holdaway and LuAnn Wandsnider, 
pp. 61-109. University of Utah Press, Salt Lake City. 
1996  Describing and Comparing Archaeological Spatial Structures. Journal of 
Archaeological Method and Theory 3(4):319-384. 
 
Wedel, Waldo 
1986  Central Plains Prehistory. University of Nebraska Press, Lincoln. 
  
84 
APPENDIX 
 
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
06
30
22
25
SY
31
2
13
S 
8E
 b
el
ow
 so
d 
to
 2
2c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
22
.1
8
14
.4
1
2.
82
0.
70
01
70
01
25
SY
31
2
9S
 1
0E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
58
.9
7
44
.0
6
8.
42
15
.7
0
01
70
17
25
SY
31
2
9S
 1
0E
 N
W
35
, 2
5,
 2
0
1
Si
de
 S
cr
ap
er
Pe
nn
0
47
.9
3
59
.5
2
10
.2
4
22
.7
0
01
70
18
25
SY
31
2
9S
 1
0E
 N
W
 3
5 
25
 2
0
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
22
.8
9
22
.9
3
3.
15
1.
20
01
70
41
25
SY
31
2
9S
 1
0E
 S
W
1/
4 
un
sp
. L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
24
.2
5
18
.9
7
2.
93
1.
30
01
90
55
25
SY
31
2
10
S 
16
E 
un
sp
. L
ev
el
1
En
d 
Sc
ra
pe
r
Pe
nn
0
59
.8
0
22
.4
6
13
.7
6
14
.4
0
02
00
01
25
SY
31
2
10
S 
16
E 
un
sp
. L
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
0
57
.8
5
27
.9
7
5.
49
7.
70
02
60
39
25
SY
31
2
10
S 
9E
 u
ns
p 
le
ve
l
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
60
.3
1
35
.0
7
10
.3
3
18
.0
0
02
60
40
25
SY
31
2
10
S 
9E
 u
ns
p 
le
ve
l
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
53
.6
7
59
.9
3
19
.5
5
60
.2
0
03
00
03
25
SY
31
2
11
S 
16
E,
 u
ns
p.
 L
ev
el
1
Sp
ok
e 
Sh
av
e
Pe
nn
0
40
.2
0
21
.9
5
5.
03
3.
80
03
00
16
25
SY
31
2
11
S 
16
E 
SW
1/
4
1
Si
de
 S
cr
ap
er
Pe
nn
0
84
.6
0
31
.4
4
7.
17
17
.5
0
03
30
37
25
SY
31
2
11
S 
13
E 
SW
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
21
.9
6
23
.6
3
5.
39
3.
00
03
60
22
25
SY
31
2
11
S 
10
E 
SW
1/
4
1
G
ra
ve
r
Pe
nn
0
53
.9
0
23
.4
8
5.
78
5.
60
03
70
44
25
SY
31
2
11
S 
9E
 N
W
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
26
.2
1
35
.3
4
7.
56
6.
70
04
00
01
25
SY
31
2
11
S 
6E
 su
rf
-5
5c
m
1
En
d 
Sc
ra
pe
r
Pe
nn
0
80
.8
9
29
.3
9
9.
74
25
.8
0
04
80
20
25
SY
31
2
12
S 
10
E 
SW
1/
4
1
Sp
ok
e 
Sh
av
e
Pe
nn
0
39
.5
6
31
.1
3
13
.1
8
13
.4
0
05
40
14
25
SY
31
2
13
S 
17
E,
 b
al
k
1
En
d 
Sc
ra
pe
r
Pe
nn
0
81
.0
4
34
.6
2
11
.2
6
30
.7
0
05
80
01
25
SY
31
2
13
S 
13
E 
un
sp
. L
ev
el
1
En
d 
Sc
ra
pe
r
Pe
nn
0
50
.1
6
25
.2
7
7.
76
7.
10
07
30
48
25
SY
31
2
14
S 
10
E 
SW
1/
4
1
Si
de
 S
cr
ap
er
Pe
nn
0
32
.9
3
18
.4
3
7.
03
3.
30
07
40
02
25
SY
31
2
13
S 
18
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
37
.2
0
46
.8
2
13
.1
0
15
.0
0
07
90
02
25
SY
31
2
14
S 
7E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
21
.7
6
31
.1
8
3.
85
2.
10
08
90
42
25
SY
31
2
16
S 
9E
 1
5c
m
 N
E1
/4
 H
1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
51
.5
5
23
.9
2
7.
78
8.
80
09
00
19
25
SY
31
2
16
S 
10
E 
SW
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
56
.3
6
27
.9
7
6.
90
5.
30
09
20
85
25
SY
31
2
16
S 
12
E 
50
cm
2 
20
cm
 th
ic
k
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
38
.4
8
33
.9
0
8.
41
10
.8
0
09
20
87
25
SY
31
2
16
S 
12
E 
SW
1/
4 
50
cm
2 
20
cm
 th
ic
k
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
34
.6
1
28
.6
2
9.
14
6.
90
09
60
07
25
SY
31
2
14
S 
16
E
1
En
d 
Sc
ra
pe
r
Pe
nn
0
47
.9
5
22
.1
2
7.
54
8.
30
09
60
14
25
SY
31
2
14
S 
16
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
33
.0
2
18
.5
5
3.
91
1.
80
09
80
07
25
SY
31
2
14
S 
18
E 
un
sp
. L
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
0
45
.4
5
32
.7
6
8.
46
10
.8
0
09
90
77
25
SY
31
2
5S
 6
E 
un
sp
. l
ev
el
1
G
ra
ve
r
Pe
nn
0
22
.1
2
25
.2
4
5.
33
2.
60
11
00
37
25
SY
31
2
15
S 
16
E
1
Si
de
 S
cr
ap
er
Pe
nn
0
40
.8
5
16
.1
7
4.
48
2.
30
11
70
51
25
SY
31
2
17
S 
13
E 
un
sp
. L
ev
el
1
G
ra
ve
r
Pe
nn
0
37
.8
9
22
.9
6
6.
24
5.
20
14
50
40
25
SY
31
2
23
S 
20
E
1
Si
de
 S
cr
ap
er
O
 C
he
rt
0
26
.7
3
9.
71
10
.0
2
7.
10
14
60
06
25
SY
31
2
24
S 
19
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
47
.4
6
20
.2
9
9.
20
7.
00
85
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
06
30
22
1.
05
0.
99
0.
93
0.
99
0.
35
-0
.4
54
61
4
11
.2
1
56
.3
5
0.
20
01
70
01
1.
04
1.
79
1.
52
1.
31
1.
58
1.
49
1.
46
0.
17
-0
.7
60
95
9
67
.2
4
15
7.
24
0.
43
01
70
17
1.
87
1.
96
1.
59
1.
81
0.
18
-0
.7
52
62
1
53
.1
9
18
1.
65
0.
29
01
70
18
0.
74
1.
02
0.
94
0.
90
0.
29
-0
.5
44
06
8
13
.5
5
71
.3
2
0.
19
01
70
41
1.
02
0.
94
1.
66
1.
34
0.
93
1.
22
1.
19
0.
41
-0
.3
91
32
1
25
.5
6
66
.5
2
0.
38
01
90
55
3.
27
2.
47
7.
37
4.
08
6.
63
6.
32
5.
03
0.
37
-0
.4
37
05
0
80
.5
7
13
5.
74
0.
59
02
00
01
1.
65
1.
98
1.
69
1.
82
1.
47
1.
94
1.
58
1.
34
1.
05
1.
61
0.
29
-0
.5
32
74
6
10
2.
48
13
7.
93
0.
74
02
60
39
1.
71
3.
21
1.
57
2.
16
0.
21
-0
.6
79
64
7
28
.9
6
28
.9
6
1.
00
02
60
40
2.
26
2.
53
3.
25
2.
68
0.
14
-0
.8
63
01
2
32
.5
3
33
1.
81
0.
10
03
00
03
0.
73
1.
21
1.
21
1.
05
0.
21
-0
.6
80
37
9
19
.3
1
10
4.
42
0.
18
03
00
16
1.
95
2.
22
1.
04
1.
77
1.
71
1.
33
1.
67
0.
23
-0
.6
32
80
3
76
.9
1
19
7.
17
0.
39
03
30
37
1.
39
1.
42
0.
88
1.
23
0.
23
-0
.6
41
68
4
19
.2
5
82
.8
4
0.
23
03
60
22
2.
15
1.
75
1.
51
1.
20
1.
25
1.
71
2.
04
1.
32
2.
28
1.
69
0.
29
-0
.5
34
04
1
10
6.
27
13
1.
21
0.
81
03
70
44
2.
50
1.
93
1.
88
2.
10
0.
28
-0
.5
56
30
3
13
.8
6
93
.9
0
0.
15
04
00
01
1.
81
3.
45
2.
51
1.
48
2.
36
1.
52
2.
62
1.
31
1.
77
2.
09
0.
21
-0
.6
68
41
3
18
8.
79
18
8.
79
1.
00
04
80
20
1.
04
1.
66
0.
88
1.
25
0.
88
2.
06
1.
30
0.
10
-1
.0
05
97
2
59
.0
5
11
3.
14
0.
52
05
40
14
3.
62
3.
67
6.
48
3.
42
2.
15
1.
91
2.
28
2.
52
3.
15
3.
24
0.
29
-0
.5
40
99
3
16
9.
33
19
1.
68
0.
88
05
80
01
1.
98
2.
17
1.
50
2.
33
1.
35
1.
86
1.
87
0.
24
-0
.6
18
02
0
65
.0
1
12
4.
32
0.
52
07
30
48
2.
11
2.
96
0.
91
1.
99
0.
28
-0
.5
48
10
2
31
.0
9
84
.9
3
0.
37
07
40
02
0.
92
1.
63
2.
52
1.
69
0.
13
-0
.8
89
38
5
19
.4
1
13
1.
80
0.
15
07
90
02
0.
83
1.
09
1.
21
1.
04
0.
27
-0
.5
68
42
7
28
.2
3
84
.7
8
0.
33
08
90
42
1.
32
0.
61
1.
39
1.
11
0.
14
-0
.8
45
65
7
39
.3
3
13
0.
28
0.
30
09
00
19
1.
13
0.
97
1.
18
1.
09
0.
16
-0
.8
01
42
3
51
.4
8
15
1.
13
0.
34
09
20
85
1.
84
2.
25
1.
61
1.
90
0.
23
-0
.6
46
04
2
22
.7
8
11
1.
75
0.
20
09
20
87
0.
94
1.
37
0.
99
1.
10
0.
12
-0
.9
19
55
4
16
.1
8
10
7.
01
0.
15
09
60
07
1.
84
2.
62
2.
13
2.
58
3.
47
1.
80
2.
41
0.
32
-0
.4
95
35
4
68
.6
6
11
9.
56
0.
57
09
60
14
1.
31
1.
18
1.
33
1.
27
0.
32
-0
.4
88
37
3
24
.6
8
81
.9
6
0.
30
09
80
07
1.
09
3.
65
4.
82
3.
19
0.
38
-0
.4
23
58
0
34
.9
5
12
8.
33
0.
27
09
90
77
3.
83
2.
71
1.
80
2.
78
0.
52
-0
.2
82
68
2
16
.4
4
72
.7
2
0.
23
11
00
37
1.
81
1.
86
1.
57
1.
75
0.
39
-0
.4
08
24
0
25
.2
7
97
.8
5
0.
26
11
70
51
1.
98
1.
39
1.
25
1.
02
1.
11
3.
50
1.
71
0.
27
-0
.5
62
18
8
70
.5
0
10
1.
89
0.
69
14
50
40
1.
52
1.
38
0.
74
1.
21
0.
12
-0
.9
18
08
2
18
.8
0
91
.5
8
0.
21
14
60
06
1.
09
1.
73
2.
43
1.
75
0.
19
-0
.7
20
75
0
29
.2
9
11
9.
38
0.
25
86
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
99
90
67
25
SY
31
2
5S
 6
E 
un
sp
. l
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
0
33
.3
2
20
.3
3
5.
82
2.
70
00
20
11
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
Si
de
 S
cr
ap
er
Pe
nn
0
38
.3
2
34
.6
9
7.
87
11
.5
0
00
20
16
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
En
d 
Sc
ra
pe
r
Pe
nn
0
62
.9
0
29
.2
3
11
.9
6
20
.2
0
00
20
17
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
Si
de
 S
cr
ap
er
Pe
nn
0
42
.8
7
46
.6
0
13
.1
3
21
.1
0
01
20
02
25
SY
31
2
9S
 1
5E
 1
5-
30
cm
 a
bo
ve
 fl
oo
r
1
Si
de
 S
cr
ap
er
Pe
nn
0
53
.0
2
42
.2
3
7.
37
19
.3
0
02
60
91
25
SY
31
2
10
S 
9E
 5
0c
m
2 
SW
1/
4 
ca
 3
5-
45
cm
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
57
.7
8
23
.2
6
15
.1
8
20
.5
0
02
61
12
25
SY
31
2
10
S 
9E
, 5
0c
m
2,
 S
W
1/
4,
 c
a 
35
-4
5c
m
1
En
d 
Sc
ra
pe
r
Pe
nn
0
69
.1
5
28
.0
1
12
.0
9
20
.0
0
02
80
05
25
SY
31
2
10
S 
7E
 7
0c
m
-f
lo
or
1
En
d 
Sc
ra
pe
r
Pe
nn
0
33
.0
3
25
.3
7
7.
28
5.
70
02
90
16
25
SY
31
2
11
S 
17
E 
flo
or
1
Si
de
 S
cr
ap
er
Pe
nn
0
67
.1
6
37
.2
6
7.
89
15
.2
0
03
80
19
25
SY
31
2
11
S 
8E
 5
2c
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
24
.8
9
21
.6
8
6.
45
2.
50
03
80
27
25
SY
31
2
11
S 
8E
 5
2c
m
-f
lo
or
1
En
d 
Sc
ra
pe
r
Pe
nn
0
72
.6
1
25
.2
4
9.
93
20
.0
0
04
10
10
25
SY
31
2
12
S 
17
E,
 1
0c
m
-f
lo
or
1
En
d 
Sc
ra
pe
r
Pe
nn
0
73
.4
2
25
.3
1
11
.1
1
23
.7
0
04
10
19
25
SY
31
2
12
S 
17
E,
 lo
w
er
 ro
of
 fi
ll 
to
 st
er
ile
1
Si
de
 S
cr
ap
er
Pe
nn
0
57
.1
5
33
.1
0
7.
42
14
.1
0
05
40
24
25
SY
31
2
13
S 
17
E,
 S
W
 2
3c
m
, N
W
 3
0c
m
, l
ow
er
 
ro
of
 fi
ll 
to
 st
er
ile
1
Si
de
 S
cr
ap
er
Pe
nn
0
55
.5
5
28
.9
8
6.
86
11
.5
0
05
40
25
25
SY
31
2
13
S 
17
E 
SW
 3
2c
m
, N
W
 3
0c
m
-lo
w
er
 
ro
of
 fi
ll 
to
 st
er
ile
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
29
.4
5
37
.6
8
7.
53
6.
20
07
70
09
25
SY
31
2
13
S 
12
E,
 2
1c
m
 to
 fl
oo
r, 
w
ho
le
 sq
ua
re
1
Si
de
 S
cr
ap
er
Pe
nn
0
56
.1
0
21
.9
0
6.
50
7.
20
08
90
20
25
SY
31
2
16
S 
16
E 
be
lo
w
 c
ha
rc
oa
l/d
au
b 
la
ye
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
43
.7
3
22
.5
9
8.
98
4.
30
11
60
62
25
SY
31
2
17
S 
12
E,
 2
0c
m
 to
 fl
oo
r
1
En
d 
Sc
ra
pe
r
Pe
nn
0
53
.6
1
27
.4
7
9.
71
16
.4
0
11
70
69
25
SY
31
2
17
S 
13
E 
30
-6
0c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
20
.3
7
19
.0
8
4.
35
1.
90
12
10
17
25
SY
31
2
18
S 
10
E 
60
-8
0c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
27
.7
6
19
.3
7
3.
65
1.
80
12
10
21
25
SY
31
2
18
S 
10
E 
60
-8
0c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
62
.1
6
50
.7
5
11
.8
2
22
.7
0
12
20
01
25
SY
31
2
18
S 
11
E 
flo
or
1
Si
de
 S
cr
ap
er
Pe
nn
0
51
.1
0
44
.6
6
9.
87
18
.6
0
12
30
54
25
SY
31
2
18
S 
12
E 
80
cm
 so
d
1
En
d 
Sc
ra
pe
r
Pe
nn
0
84
.2
6
28
.1
9
15
.5
5
34
.7
0
12
30
55
25
SY
31
2
18
S 
12
E 
80
cm
 so
d
1
En
d 
Sc
ra
pe
r
Pe
nn
0
52
.5
9
24
.5
1
9.
67
13
.6
0
12
40
12
25
SY
31
2
18
S 
13
E 
35
cm
 a
bo
ve
 fl
oo
r t
o 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
51
.3
8
26
.5
4
10
.0
6
12
.5
0
16
70
13
25
SY
31
2
12
S 
16
E 
flo
or
1
Si
de
 S
cr
ap
er
Pe
nn
0
34
.8
2
19
.4
7
7.
40
3.
90
17
50
13
25
SY
31
2
10
S 
8E
 S
W
1/
4 
28
cm
1
G
ra
ve
r
Pe
nn
0
51
.3
5
19
.5
6
6.
77
7.
00
17
50
14
25
SY
31
2
10
S 
8E
 S
W
1/
4 
28
cm
1
Si
de
 S
cr
ap
er
Pe
nn
0
52
.2
8
23
.0
8
9.
94
7.
90
01
40
68
25
SY
31
2
F3
 fl
oo
r l
ev
el
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
28
.0
3
16
.4
9
5.
27
1.
70
02
51
51
25
SY
31
2
F4
5 
ca
ch
e 
un
sp
 le
ve
l
2
G
ra
ve
r
Pe
nn
0
40
.8
3
14
.4
2
4.
70
2.
30
02
51
70
25
SY
31
2
F4
5,
 c
ac
he
, u
ns
p.
 L
ev
el
2
Sp
ok
e 
Sh
av
e
Pe
nn
0
26
.1
8
29
.4
0
8.
24
5.
90
87
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
99
90
67
0.
86
0.
97
1.
44
1.
09
0.
19
-0
.7
27
49
6
17
.6
8
87
.2
5
0.
20
00
20
11
1.
20
1.
59
1.
46
2.
78
0.
81
1.
84
1.
62
0.
21
-0
.6
86
46
0
49
.8
8
11
6.
44
0.
43
00
20
16
7.
14
8.
64
7.
44
7.
25
9.
59
6.
84
11
.5
3
9.
76
8.
58
8.
53
0.
71
-0
.1
46
78
2
12
1.
98
15
2.
77
0.
80
00
20
17
3.
76
2.
52
3.
28
3.
19
0.
24
-0
.6
14
47
4
47
.4
0
13
7.
28
0.
35
01
20
02
2.
55
1.
99
3.
70
3.
75
2.
35
2.
35
1.
88
2.
14
1.
77
2.
50
0.
34
-0
.4
69
52
7
13
9.
85
15
8.
37
0.
88
02
60
91
2.
41
2.
34
2.
90
2.
55
0.
17
-0
.7
74
73
2
41
.0
2
13
3.
70
0.
31
02
61
12
1.
88
1.
84
1.
79
1.
91
2.
65
1.
95
2.
38
2.
09
1.
70
2.
02
0.
17
-0
.7
77
07
5
15
0.
39
16
1.
98
0.
93
02
80
05
2.
25
1.
93
4.
06
1.
74
3.
63
2.
41
1.
72
2.
35
1.
43
2.
39
0.
33
-0
.4
83
73
3
75
.7
2
97
.1
6
0.
78
02
90
16
2.
18
2.
08
1.
22
1.
38
2.
11
1.
08
1.
68
0.
21
-0
.6
71
76
8
59
.5
7
17
3.
49
0.
34
03
80
19
0.
71
1.
12
1.
16
0.
89
1.
05
0.
95
0.
98
0.
15
-0
.8
18
33
4
30
.2
9
74
.2
0
0.
41
03
80
27
2.
80
2.
21
1.
74
1.
42
1.
40
1.
16
2.
04
2.
13
2.
51
1.
94
0.
20
-0
.7
09
14
8
15
8.
39
16
9.
73
0.
93
04
10
10
8.
89
7.
18
7.
82
7.
96
0.
72
-0
.1
44
80
1
40
.7
9
16
8.
97
0.
24
04
10
19
3.
03
3.
61
1.
58
1.
95
1.
39
1.
37
1.
99
2.
53
2.
11
2.
17
0.
29
-0
.5
33
94
4
77
.7
8
14
2.
56
0.
55
05
40
24
1.
26
1.
72
1.
34
1.
74
1.
56
1.
94
1.
60
0.
23
-0
.6
32
20
4
12
3.
39
14
4.
53
0.
85
05
40
25
1.
47
1.
36
1.
11
1.
31
0.
17
-0
.7
59
52
4
19
.7
7
10
2.
05
0.
19
07
70
09
1.
57
1.
99
1.
18
1.
58
0.
24
-0
.6
14
25
6
40
.2
3
13
0.
12
0.
31
08
90
20
2.
13
2.
01
1.
20
1.
78
0.
20
-0
.7
02
85
6
35
.1
0
10
8.
86
0.
32
11
60
62
1.
72
2.
94
1.
79
1.
12
1.
46
1.
94
2.
53
2.
93
1.
37
1.
98
0.
20
-0
.6
90
55
4
12
2.
82
13
5.
72
0.
90
11
70
69
1.
61
2.
02
1.
99
1.
87
0.
43
-0
.3
66
64
8
6.
51
66
.0
5
0.
10
12
10
17
1.
66
2.
10
1.
47
1.
74
0.
48
-0
.3
21
74
4
9.
67
79
.0
4
0.
12
12
10
21
1.
16
0.
91
1.
14
1.
07
0.
09
-1
.0
43
23
4
43
.7
1
17
6.
36
0.
25
12
20
01
1.
98
1.
93
3.
74
2.
55
0.
26
-0
.5
87
77
7
47
.9
2
14
8.
16
0.
32
12
30
54
1.
99
1.
27
2.
20
1.
82
0.
12
-0
.9
31
65
9
42
.5
1
19
4.
30
0.
22
12
30
55
5.
24
2.
78
2.
73
4.
50
4.
97
4.
07
4.
05
0.
42
-0
.3
77
97
1
78
.9
9
13
2.
77
0.
59
12
40
12
2.
80
1.
46
1.
29
1.
85
0.
18
-0
.7
35
42
6
24
.8
2
13
1.
32
0.
19
16
70
13
1.
16
1.
04
0.
89
1.
57
2.
29
1.
95
1.
49
0.
20
-0
.6
96
04
5
51
.1
6
93
.4
3
0.
55
17
50
13
1.
23
1.
92
3.
68
2.
03
1.
65
1.
54
2.
01
0.
30
-0
.5
27
39
3
10
8.
13
11
8.
18
0.
91
17
50
14
1.
61
1.
17
1.
37
1.
38
0.
14
-0
.8
57
50
7
32
.3
8
12
5.
90
0.
26
01
40
68
1.
79
1.
59
0.
81
1.
40
0.
27
-0
.5
75
68
3
18
.8
2
72
.1
3
0.
26
02
51
51
1.
59
0.
95
1.
01
1.
54
1.
66
1.
33
1.
35
0.
29
-0
.5
41
76
4
81
.8
3
93
.2
9
0.
88
02
51
70
3.
42
1.
94
2.
69
1.
44
1.
27
0.
71
1.
91
0.
23
-0
.6
34
89
4
39
.3
2
90
.2
3
0.
44
88
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
03
90
07
25
SY
31
2
F6
1,
 F
57
 re
de
fin
ed
 a
s F
61
2
Si
de
 S
cr
ap
er
Pe
nn
0
56
.7
7
22
.1
9
7.
03
7.
30
16
30
60
25
SY
31
2
F4
5,
 e
nt
ire
 p
it
2
Si
de
 S
cr
ap
er
Pe
nn
0
43
.9
1
26
.4
8
4.
16
5.
10
17
00
02
25
SY
31
2
F4
0,
 1
6c
m
 b
el
ow
 fl
oo
r
2
En
d 
Sc
ra
pe
r
Pe
nn
0
50
.9
4
25
.1
2
8.
45
12
.9
0
17
70
01
25
SY
31
2
F3
8,
 u
ns
p.
 L
ev
el
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
45
.1
4
52
.5
0
11
.9
9
19
.6
0
12
60
02
25
SY
31
2
18
S 
15
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
0
56
.3
0
16
.8
3
4.
87
4.
60
12
70
11
25
SY
31
2
18
S 
16
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
0
51
.9
5
28
.1
0
11
.8
0
17
.1
0
12
70
21
25
SY
31
2
18
S 
16
E 
en
tra
nc
e
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
43
.4
0
62
.0
3
16
.4
9
35
.7
0
13
30
05
25
SY
31
2
19
S 
17
E 
en
try
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
52
.1
6
24
.0
9
5.
24
5.
50
13
40
11
25
SY
31
2
20
S 
16
E 
en
try
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
26
.9
5
24
.5
8
5.
13
2.
70
13
50
28
25
SY
31
2
20
S 
17
E 
en
tra
nc
e?
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
47
.0
0
23
.4
1
16
.1
8
15
.2
0
13
80
12
25
SY
31
2
21
S 
18
E 
en
try
w
ay
1
Si
de
 S
cr
ap
er
Pe
nn
0
52
.2
5
27
.3
1
6.
37
7.
80
13
90
05
25
SY
31
2
21
S 
19
E
1
Si
de
 S
cr
ap
er
Pe
nn
0
43
.4
7
26
.5
2
4.
64
7.
20
14
20
68
25
SY
31
2
22
S 
19
E 
en
try
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
34
.2
5
27
.1
0
6.
19
4.
90
14
20
73
25
SY
31
2
22
S 
19
E 
en
try
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
14
.4
2
13
.5
1
3.
08
0.
60
14
30
04
25
SY
31
2
23
S 
18
E 
en
tra
nc
e
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
28
.1
0
17
.1
7
5.
96
2.
20
14
40
64
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
0
34
.2
3
23
.8
7
2.
72
2.
20
14
40
68
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
Sp
ok
e 
Sh
av
e
Pe
nn
0
18
.0
0
13
.0
3
3.
36
0.
60
14
80
15
25
SY
31
2
25
S 
20
E 
en
tra
nc
e 
w
/ w
es
t w
al
l
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
24
.0
9
11
.9
1
3.
03
0.
90
09
60
95
25
SY
31
2
14
S 
16
E,
 lo
w
er
 ro
of
 fi
ll 
to
 a
bo
ve
 st
er
ile
, 
11
cm
 N
W
1
Si
de
 S
cr
ap
er
Pe
nn
1
53
.9
2
36
.1
5
10
.0
0
15
.9
0
03
70
17
25
SY
31
2
11
S 
9E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
27
.3
2
49
.9
6
15
.5
5
19
.7
0
05
50
04
25
SY
31
2
13
S 
16
E,
 b
al
k 
nr
 F
19
1
Si
de
 S
cr
ap
er
Pe
nn
1
31
.2
3
25
.9
1
6.
59
5.
20
08
20
01
25
SY
31
2
14
S 
13
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.1
7
23
.7
5
4.
32
2.
30
08
20
03
25
SY
31
2
14
S 
13
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
34
.6
0
26
.7
0
12
.7
3
11
.1
0
08
50
30
25
SY
31
2
15
S 
17
E,
 b
al
k
1
En
d 
Sc
ra
pe
r
Pe
nn
1
34
.9
8
21
.8
7
11
.1
3
8.
60
09
10
20
25
SY
31
2
16
S 
11
E 
SW
 c
or
ne
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
33
.8
2
23
.4
2
10
.6
2
7.
20
09
30
09
25
SY
31
2
16
S 
13
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
26
.1
1
17
.1
1
4.
49
1.
80
09
70
78
25
SY
31
2
14
S 
17
E 
ba
ul
k
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
41
.0
7
44
.4
4
12
.4
5
24
.2
0
09
80
08
25
SY
31
2
14
S 
18
E 
un
sp
. L
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
1
32
.0
9
31
.8
8
5.
51
5.
50
10
30
01
25
SY
31
2
15
S 
9E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
16
.8
0
13
.8
2
2.
22
0.
50
10
70
06
25
SY
31
2
15
S 
13
E,
 S
W
 q
ua
d,
 5
0c
m
2
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
14
.6
0
15
.1
5
3.
47
0.
90
14
60
04
25
SY
31
2
24
S 
19
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
35
.7
2
18
.7
7
4.
39
3.
00
14
60
05
25
SY
31
2
24
S 
19
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
31
.6
2
25
.1
1
7.
24
4.
10
89
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
03
90
07
0.
73
1.
45
1.
31
0.
58
1.
42
1.
21
1.
45
2.
83
2.
39
2.
23
0.
32
-0
.4
98
65
0
11
1.
00
13
3.
72
0.
83
16
30
60
2.
46
2.
88
1.
52
2.
29
0.
55
-0
.2
59
25
8
33
.6
2
11
2.
18
0.
30
17
00
02
2.
65
3.
28
2.
82
4.
65
5.
46
7.
11
2.
48
2.
71
3.
46
3.
85
0.
46
-0
.3
41
39
6
11
2.
93
12
5.
97
0.
90
17
70
01
1.
01
1.
67
0.
57
1.
08
0.
09
-1
.0
45
39
5
25
.2
3
15
3.
40
0.
16
12
60
02
0.
88
1.
24
0.
86
0.
87
1.
25
1.
07
1.
03
0.
21
-0
.6
74
69
2
89
.8
0
13
4.
44
0.
67
12
70
11
1.
58
3.
61
3.
42
2.
87
0.
24
-0
.6
14
00
0
49
.4
6
13
7.
78
0.
36
12
70
21
1.
83
2.
75
2.
17
2.
25
0.
14
-0
.8
65
03
8
48
.4
9
16
9.
04
0.
29
13
30
05
1.
28
1.
16
1.
11
1.
18
0.
23
-0
.6
47
44
9
37
.2
6
12
6.
51
0.
29
13
40
11
2.
24
2.
43
2.
13
2.
27
0.
44
-0
.3
54
09
2
18
.2
0
82
.3
1
0.
22
13
50
28
2.
38
1.
80
2.
23
2.
14
0.
13
-0
.8
78
56
5
16
.1
3
12
4.
80
0.
13
13
80
12
1.
03
1.
24
1.
47
1.
25
0.
20
-0
.7
07
22
9
44
.0
6
13
0.
76
0.
34
13
90
05
1.
81
1.
88
1.
29
1.
66
0.
36
-0
.4
46
41
0
30
.1
4
12
4.
78
0.
24
14
20
68
1.
73
1.
37
1.
57
1.
71
1.
56
1.
50
1.
58
0.
26
-0
.5
93
03
4
28
.8
7
10
0.
95
0.
29
14
20
73
0.
87
1.
02
1.
23
1.
04
0.
34
-0
.4
71
51
7
13
.8
0
48
.1
9
0.
29
14
30
04
1.
08
2.
15
2.
54
1.
92
0.
32
-0
.4
91
94
5
13
.8
7
70
.7
8
0.
20
14
40
64
1.
82
1.
87
1.
67
1.
13
1.
55
1.
23
1.
55
0.
57
-0
.2
44
23
7
53
.3
4
89
.9
1
0.
59
14
40
68
0.
88
0.
52
0.
43
0.
87
0.
65
0.
31
0.
97
0.
81
0.
92
0.
71
0.
21
-0
.6
75
08
1
31
.6
3
50
.4
4
0.
63
14
80
15
0.
97
1.
94
2.
37
1.
76
0.
58
-0
.2
35
93
0
7.
00
60
.6
4
0.
12
09
60
95
2.
20
1.
63
3.
47
2.
43
0.
24
-0
.6
14
39
4
52
.6
6
14
5.
24
0.
36
03
70
17
2.
48
2.
78
2.
23
3.
21
3.
64
2.
25
2.
77
0.
18
-0
.7
49
25
1
39
.5
2
14
1.
74
0.
28
05
50
04
1.
57
2.
22
1.
98
1.
63
1.
72
1.
32
1.
74
0.
26
-0
.5
78
33
6
62
.3
4
92
.3
8
0.
67
08
20
01
1.
50
1.
36
1.
53
1.
89
2.
16
2.
55
1.
83
0.
42
-0
.3
73
03
3
34
.8
2
70
.9
0
0.
49
08
20
03
3.
83
7.
05
4.
79
5.
22
0.
41
-0
.3
87
15
8
24
.6
5
10
0.
78
0.
24
08
50
30
1.
74
1.
32
2.
86
1.
22
1.
58
1.
22
1.
66
0.
15
-0
.8
26
38
7
67
.1
0
94
.7
9
0.
71
09
10
20
1.
40
1.
88
0.
94
1.
44
2.
36
1.
27
1.
55
0.
15
-0
.8
35
79
3
46
.2
7
94
.6
9
0.
49
09
30
09
1.
10
1.
54
0.
98
1.
21
0.
27
-0
.5
69
46
1
19
.2
3
68
.7
2
0.
28
09
70
78
3.
28
3.
30
3.
44
3.
34
0.
27
-0
.5
71
42
3
31
.1
5
12
2.
62
0.
25
09
80
08
1.
34
1.
65
1.
71
1.
27
2.
14
2.
70
1.
81
0.
33
-0
.4
83
47
3
54
.4
7
11
3.
15
0.
48
10
30
01
0.
75
1.
46
1.
17
1.
46
1.
39
1.
41
1.
28
0.
58
-0
.2
39
14
3
33
.3
6
50
.4
6
0.
66
10
70
06
1.
49
1.
79
1.
09
0.
59
1.
16
0.
70
1.
14
0.
33
-0
.4
83
42
5
21
.3
7
52
.3
1
0.
41
14
60
04
1.
26
1.
03
0.
48
0.
92
0.
21
-0
.6
78
67
7
14
.2
2
94
.2
1
0.
15
14
60
05
1.
40
1.
39
1.
21
1.
22
1.
40
1.
42
1.
34
0.
19
-0
.7
32
63
4
55
.5
2
92
.9
7
0.
60
90
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
17
30
23
25
SY
31
2
9S
 1
3E
 4
0-
50
cm
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
39
.5
3
35
.3
9
11
.1
5
18
.5
0
00
20
10
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
Si
de
 S
cr
ap
er
Pe
nn
1
80
.4
6
42
.2
0
14
.3
0
42
.8
0
00
20
12
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.9
6
25
.7
0
6.
32
3.
80
00
20
13
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
31
.0
5
24
.9
0
7.
83
5.
70
00
20
18
25
SY
31
2
7S
 1
4E
 H
. f
ill
 1
m
-f
lo
or
1
Si
de
 S
cr
ap
er
Pe
nn
1
67
.4
3
26
.9
2
9.
70
15
.4
0
00
80
30
25
SY
31
2
8S
 1
3E
 4
0-
80
cm
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
13
.8
0
15
.7
6
4.
45
0.
90
01
50
17
25
SY
31
2
9S
 1
2E
 1
0c
m
 a
bo
ve
 fl
oo
r t
o 
flo
or
1
Si
de
 S
cr
ap
er
Pe
nn
1
23
.7
8
25
.3
2
4.
53
2.
90
01
60
54
25
SY
31
2
9S
 1
1E
 2
0c
m
 to
 st
er
ile
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
30
.4
8
18
.6
8
4.
43
2.
60
01
60
55
25
SY
31
2
9S
 1
1E
 2
0c
m
 to
 st
er
ile
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.2
0
17
.2
8
3.
78
1.
60
02
60
92
25
SY
31
2
10
S 
9E
 5
0c
m
2 
SW
1/
4 
ca
 3
5-
45
cm
1
Si
de
 S
cr
ap
er
Pe
nn
1
37
.3
3
25
.0
0
3.
20
3.
60
02
90
10
25
SY
31
2
11
S 
17
E 
flo
or
1
Si
de
 S
cr
ap
er
Pe
nn
1
33
.3
0
39
.0
4
11
.4
9
14
.3
0
08
30
60
25
SY
31
2
14
S 
15
E 
19
cm
 to
 st
er
ile
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
27
.2
2
40
.6
1
9.
72
12
.6
0
09
20
05
25
SY
31
2
16
S 
12
E 
lo
w
er
 fi
ll 
to
 st
er
ile
 1
8c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
13
.2
8
16
.6
2
2.
80
0.
50
12
40
09
25
SY
31
2
18
S 
13
E 
35
cm
 a
bo
ve
 fl
oo
r t
o 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
34
.3
4
17
.0
7
7.
28
3.
20
02
51
55
25
SY
31
2
F4
5,
 c
ac
he
, u
ns
p.
 L
ev
el
2
Si
de
 S
cr
ap
er
Pe
nn
1
35
.3
2
26
.7
9
4.
31
4.
60
02
51
73
25
SY
31
2
F4
5 
ca
ch
e 
un
sp
 le
ve
l
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
13
.7
4
17
.0
1
1.
95
0.
50
04
21
29
25
SY
31
2
F5
9,
 p
it,
 u
ns
p.
 L
ev
el
2
Si
de
 S
cr
ap
er
Pe
nn
1
49
.3
3
26
.2
0
10
.1
0
10
.5
0
16
30
61
25
SY
31
2
F4
5,
 e
nt
ire
 p
it
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
37
.8
1
31
.3
0
9.
60
9.
50
16
40
16
25
SY
31
2
F3
7,
 1
4S
 1
8E
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
30
.4
7
32
.3
5
5.
45
5.
30
17
80
02
25
SY
31
2
F3
0,
 1
7S
 1
2E
, p
os
si
bl
e 
po
st
 m
ol
d
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.6
9
27
.6
2
10
.8
9
9.
10
14
40
61
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
1
49
.9
8
27
.6
0
7.
66
9.
90
14
40
62
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
1
37
.9
9
31
.5
7
8.
65
9.
90
14
40
65
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.9
9
22
.2
8
3.
16
1.
60
01
70
27
25
SY
31
2
9S
 1
0E
 S
W
1/
4 
SW
 c
or
ne
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
14
.3
4
29
.9
0
8.
51
2.
90
02
00
20
25
SY
31
2
10
S 
15
E 
N
W
 2
0c
m
, 2
2,
 2
3
1
Si
de
 S
cr
ap
er
Pe
nn
1
62
.0
5
53
.9
4
5.
94
12
.6
0
03
70
12
25
SY
31
2
11
S 
9E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.5
7
21
.4
9
5.
66
2.
40
04
90
20
25
SY
31
2
12
S 
9E
 S
W
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
23
.3
1
15
.0
9
2.
34
1.
00
09
30
11
25
SY
31
2
16
S 
13
E
1
Si
de
 S
cr
ap
er
Pe
nn
1
16
.5
1
26
.5
2
5.
02
2.
90
10
70
07
25
SY
31
2
15
S 
13
E 
SW
 q
ua
d 
50
cm
2
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
13
.2
6
16
.7
9
3.
49
0.
60
14
60
03
25
SY
31
2
24
S 
19
E
1
En
d 
Sc
ra
pe
r
Pe
nn
1
33
.2
3
25
.9
6
7.
99
8.
50
03
80
62
25
SY
31
2
11
S 
8E
 5
2c
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.8
8
33
.4
7
5.
22
3.
20
03
80
68
25
SY
31
2
11
S 
8E
 5
2c
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
10
.3
5
17
.7
1
4.
26
0.
80
01
40
61
25
SY
31
2
F3
 fl
oo
r l
ev
el
2
En
d 
Sc
ra
pe
r
Pe
nn
1
28
.2
4
29
.6
8
12
.1
6
11
.2
0
91
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
17
30
23
4.
07
6.
33
6.
21
5.
54
0.
50
-0
.3
03
76
5
32
.1
3
12
2.
07
0.
26
00
20
10
2.
64
2.
28
2.
45
2.
46
0.
17
-0
.7
64
40
1
71
.6
4
20
7.
79
0.
34
00
20
12
1.
12
1.
78
2.
06
1.
65
0.
26
-0
.5
83
23
3
17
.1
3
79
.0
3
0.
22
00
20
13
1.
89
2.
01
3.
49
3.
07
1.
77
2.
71
2.
49
0.
32
-0
.4
97
56
2
20
.2
7
95
.6
2
0.
21
00
20
18
0.
83
1.
47
1.
86
2.
64
2.
26
1.
95
1.
84
0.
19
-0
.7
21
95
4
70
.6
8
15
8.
42
0.
45
00
80
30
1.
44
1.
89
1.
40
1.
58
0.
36
-0
.4
49
70
3
13
.8
5
49
.6
3
0.
28
01
50
17
1.
99
3.
46
1.
77
3.
78
1.
79
1.
80
2.
44
0.
54
-0
.2
68
70
8
36
.0
8
75
.5
6
0.
48
01
60
54
2.
32
1.
38
1.
30
1.
67
0.
38
-0
.4
23
68
7
21
.6
4
83
.2
0
0.
26
01
60
55
1.
28
2.
84
1.
85
0.
84
1.
11
0.
83
1.
46
0.
39
-0
.4
13
13
9
27
.0
8
63
.4
2
0.
43
02
60
92
1.
61
1.
87
1.
49
1.
66
0.
52
-0
.2
85
04
2
27
.5
1
10
4.
22
0.
26
02
90
10
2.
27
1.
44
4.
20
2.
64
0.
23
-0
.6
38
71
6
22
.2
0
11
7.
96
0.
19
08
30
60
1.
92
2.
21
1.
17
1.
77
0.
18
-0
.7
39
69
3
24
.8
8
11
8.
74
0.
21
09
20
05
1.
52
1.
73
1.
92
1.
72
0.
61
-0
.2
11
63
0
13
.9
8
47
.8
8
0.
29
12
40
09
1.
51
2.
04
1.
41
1.
65
0.
23
-0
.6
44
64
7
32
.2
1
85
.1
5
0.
38
02
51
55
1.
36
1.
72
0.
92
2.
35
2.
26
1.
54
1.
69
0.
39
-0
.4
06
59
1
44
.5
5
99
.1
8
0.
45
02
51
73
1.
54
1.
53
1.
11
1.
39
0.
71
-0
.1
47
02
0
16
.9
8
50
.3
1
0.
34
04
21
29
2.
89
2.
77
3.
11
2.
92
0.
29
-0
.5
38
93
9
42
.0
1
13
0.
93
0.
32
16
30
61
1.
35
1.
42
0.
92
1.
23
0.
13
-0
.8
92
36
6
18
.3
4
10
8.
79
0.
17
16
40
16
2.
33
2.
22
2.
02
1.
04
1.
29
0.
99
1.
65
0.
30
-0
.5
18
91
3
44
.1
2
10
2.
90
0.
43
17
80
02
2.
02
2.
05
1.
19
1.
75
0.
16
-0
.7
93
99
0
15
.8
2
99
.2
2
0.
16
14
40
61
1.
82
1.
25
2.
02
1.
17
1.
66
2.
18
1.
69
0.
22
-0
.6
56
34
2
82
.9
0
13
0.
52
0.
64
14
40
62
2.
37
1.
87
1.
97
2.
02
1.
98
1.
54
1.
96
0.
23
-0
.6
44
76
0
44
.7
2
11
6.
01
0.
39
14
40
65
2.
10
2.
71
1.
94
2.
25
0.
71
-0
.1
47
50
5
13
.8
7
72
.5
5
0.
19
01
70
27
1.
99
2.
05
1.
60
1.
88
0.
22
-0
.6
55
77
2
12
.9
4
72
.2
7
0.
18
02
00
20
1.
15
1.
31
1.
84
1.
43
0.
24
-0
.6
18
45
0
29
.5
0
17
7.
20
0.
17
03
70
12
1.
06
1.
43
1.
83
1.
57
2.
03
1.
62
1.
59
0.
28
-0
.5
51
41
9
29
.5
7
69
.9
7
0.
42
04
90
20
1.
74
1.
41
1.
01
1.
39
0.
59
-0
.2
26
20
1
20
.1
7
65
.2
3
0.
31
09
30
11
2.
05
1.
60
2.
24
1.
75
1.
56
2.
15
1.
89
0.
38
-0
.4
24
24
2
27
.4
4
76
.1
0
0.
36
10
70
07
1.
08
1.
06
1.
20
1.
11
0.
32
-0
.4
97
50
2
10
.7
7
49
.4
8
0.
22
14
60
03
3.
21
3.
95
2.
58
3.
25
0.
41
-0
.3
90
66
3
32
.6
6
10
1.
73
0.
32
03
80
62
1.
53
2.
26
2.
41
2.
07
0.
40
-0
.4
01
70
0
25
.5
1
87
.8
5
0.
29
03
80
68
1.
73
2.
27
2.
45
2.
15
0.
50
-0
.2
96
97
1
8.
04
44
.4
1
0.
18
01
40
61
2.
54
1.
33
2.
23
2.
03
0.
17
-0
.7
77
43
8
24
.6
4
10
7.
47
0.
23
92
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
01
40
62
25
SY
31
2
F3
, f
lo
or
 le
ve
l
2
Si
de
 S
cr
ap
er
Pe
nn
1
25
.3
6
33
.2
7
5.
41
5.
80
17
20
07
25
SY
31
2
F4
6,
 E
1/
2 
un
sp
. L
ev
el
2
Si
de
 S
cr
ap
er
Pe
nn
1
48
.0
9
26
.6
1
5.
40
5.
90
14
40
02
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
En
d 
Sc
ra
pe
r
Pe
nn
1
31
.0
8
28
.2
2
9.
20
8.
20
00
80
09
25
SY
31
2
8S
 1
3E
 u
ns
p.
 L
ev
el
1
G
ra
ve
r
Pe
nn
1
19
.8
8
19
.8
4
4.
51
1.
30
01
90
88
25
SY
31
2
10
S 
16
E 
un
sp
. L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
34
.7
5
24
.0
1
6.
33
4.
50
03
50
37
25
SY
31
2
11
S 
11
E 
SW
1/
4
1
En
d 
Sc
ra
pe
r
O
 C
he
rt
1
34
.7
3
27
.1
3
10
.1
0
8.
90
03
60
01
25
SY
31
2
11
S 
10
E,
 W
 2
8c
m
, 2
6,
 2
6,
 2
1
1
Si
de
 S
cr
ap
er
Pe
nn
1
31
.3
0
20
.9
5
3.
54
2.
10
03
70
13
25
SY
31
2
11
S 
9E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
30
.7
5
22
.0
8
5.
73
2.
70
03
70
47
25
SY
31
2
11
S 
9E
 N
W
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
37
.6
3
28
.8
2
4.
31
4.
90
05
10
16
25
SY
31
2
12
S 
7E
 u
ns
p.
 L
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
1
28
.7
7
37
.8
6
10
.8
9
10
.9
0
05
50
10
25
SY
31
2
13
S 
16
E 
un
sp
. L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
12
.8
8
17
.2
7
2.
58
0.
70
09
10
44
25
SY
31
2
16
S 
11
E 
un
sp
. L
ev
el
 S
W
1/
4
1
En
d 
Sc
ra
pe
r
Pe
nn
1
34
.7
5
17
.7
7
7.
97
5.
70
10
20
06
25
SY
31
2
15
S 
8E
 2
0-
30
cm
1
Si
de
 S
cr
ap
er
Pe
nn
1
40
.9
2
51
.0
0
6.
84
9.
60
10
30
42
25
SY
31
2
15
S 
9E
 S
W
1/
4
1
Si
de
 S
cr
ap
er
Pe
nn
1
8.
92
18
.0
5
2.
92
0.
40
14
50
23
25
SY
31
2
23
S 
20
E
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
12
.9
2
30
.6
3
6.
83
3.
10
99
90
89
25
SY
31
2
5S
 6
E,
 S
W
 c
or
ne
r, 
un
sp
. L
ev
el
1
En
d 
Sc
ra
pe
r
Pe
nn
1
26
.4
0
24
.0
5
7.
36
5.
40
00
70
43
25
SY
31
2
8S
 1
4E
 S
W
 c
or
ne
r 1
8c
m
 to
 fl
oo
r
1
En
d 
Sc
ra
pe
r
Pe
nn
1
6.
76
16
.4
7
3.
88
0.
30
00
80
36
25
SY
31
2
8S
 1
3E
 N
E 
co
rn
er
 7
0c
m
1
G
ra
ve
r
Pe
nn
1
22
.8
1
42
.7
8
5.
84
5.
70
01
00
26
25
SY
31
2
8S
 1
1E
 9
0c
m
 to
 fl
oo
r S
W
 c
or
ne
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
24
.0
6
24
.8
9
3.
50
1.
80
01
20
09
25
SY
31
2
9S
 1
5E
 1
5-
30
cm
 a
bo
ve
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
43
.6
4
26
.8
3
8.
96
8.
50
07
80
11
25
SY
31
2
13
S 
14
E 
20
cm
 a
bo
ve
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
34
.9
7
24
.7
1
11
.1
3
9.
90
08
90
21
25
SY
31
2
16
S 
16
E 
be
lo
w
 c
ha
rc
oa
l/d
au
b 
la
ye
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.8
4
14
.7
1
3.
69
0.
60
10
50
05
25
SY
31
2
15
S 
11
E,
 S
W
 2
3c
m
 to
 st
er
ile
, N
W
 2
3c
m
, 
N
E 
17
cm
, S
E
1
Si
de
 S
cr
ap
er
Pe
nn
1
54
.2
7
30
.6
0
8.
03
11
.3
0
10
80
04
25
SY
31
2
15
S 
14
E 
ro
of
 fa
ll 
flo
or
 &
 b
el
ow
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
31
.1
9
30
.5
3
11
.6
3
10
.2
0
12
10
14
25
SY
31
2
18
S 
10
E 
60
-8
0c
m
1
En
d 
Sc
ra
pe
r
Pe
nn
1
52
.3
2
25
.4
1
7.
05
11
.5
0
04
21
01
25
SY
31
2
F5
9,
 p
it,
 u
ns
p.
 L
ev
el
2
En
d 
Sc
ra
pe
r
Pe
nn
1
29
.5
1
27
.4
9
10
.4
7
8.
60
13
20
08
25
SY
31
2
19
S 
16
E 
en
try
w
ay
1
G
ra
ve
r
Pe
nn
1
31
.8
4
20
.1
6
6.
06
2.
70
13
50
01
25
SY
31
2
20
S 
17
E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.1
4
15
.1
8
3.
01
1.
00
14
20
61
25
SY
31
2
22
S 
19
E 
en
try
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
32
.7
0
40
.4
0
12
.0
4
11
.7
0
14
80
12
25
SY
31
2
25
S 
20
E 
en
tra
nc
e 
w
/ w
es
t w
al
l
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.9
2
15
.4
4
5.
84
2.
40
03
10
08
25
SY
31
2
11
S 
15
E 
un
sp
. L
ev
el
1
Si
de
 S
cr
ap
er
Pe
nn
1
17
.2
7
21
.4
3
4.
96
1.
50
04
00
09
25
SY
31
2
11
S 
6E
 su
rf
-5
5c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
36
.2
1
29
.1
2
14
.0
7
13
.7
0
93
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
01
40
62
2.
23
2.
34
2.
23
2.
18
2.
20
4.
07
2.
55
0.
47
-0
.3
26
65
7
41
.1
3
98
.2
1
0.
42
17
20
07
1.
82
1.
59
1.
14
1.
52
0.
28
-0
.5
50
55
0
37
.2
9
12
1.
88
0.
31
14
40
02
7.
70
8.
76
4.
87
7.
11
0.
77
-0
.1
11
91
8
27
.2
6
98
.1
5
0.
28
00
80
09
0.
87
1.
55
1.
07
0.
87
1.
29
0.
82
1.
08
0.
24
-0
.6
20
75
3
25
.2
7
63
.3
5
0.
40
01
90
88
1.
53
0.
95
0.
99
1.
16
0.
18
-0
.7
36
94
6
34
.7
2
98
.4
4
0.
35
03
50
37
3.
39
4.
21
3.
16
3.
59
0.
36
-0
.4
49
22
7
44
.4
5
90
.3
2
0.
49
03
60
01
1.
09
1.
28
1.
51
1.
29
0.
36
-0
.4
38
41
4
13
.9
1
87
.7
8
0.
16
03
70
13
1.
68
2.
23
0.
73
1.
55
0.
27
-0
.5
67
82
3
25
.2
0
84
.8
8
0.
30
03
70
47
1.
37
1.
74
2.
10
2.
22
2.
19
1.
75
1.
90
0.
44
-0
.3
55
72
4
28
.9
7
10
2.
86
0.
28
05
10
16
1.
98
1.
49
1.
77
2.
14
1.
98
1.
83
1.
87
0.
17
-0
.7
65
18
6
40
.1
3
11
4.
40
0.
35
05
50
10
1.
50
0.
94
1.
56
1.
33
0.
52
-0
.2
87
76
8
14
.4
5
48
.6
5
0.
30
09
10
44
2.
28
2.
65
2.
46
2.
41
2.
89
1.
46
2.
01
2.
25
1.
92
2.
26
0.
28
-0
.5
47
35
0
76
.6
5
92
.9
3
0.
82
10
20
06
1.
23
1.
48
1.
15
1.
29
0.
19
-0
.7
24
46
6
21
.4
7
15
2.
83
0.
14
10
30
42
1.
85
2.
65
2.
46
2.
32
0.
79
-0
.0
99
89
5
23
.5
6
42
.1
6
0.
56
14
50
23
1.
58
1.
11
1.
73
1.
43
0.
98
1.
54
1.
40
0.
20
-0
.6
88
29
3
18
.5
7
76
.1
2
0.
24
99
90
89
2.
95
2.
91
2.
94
4.
12
3.
54
2.
82
2.
82
3.
79
3.
91
3.
31
0.
45
-0
.3
47
05
0
67
.7
9
89
.3
7
0.
76
00
70
43
3.
52
3.
86
2.
81
3.
40
0.
88
-0
.0
57
35
3
18
.7
8
36
.8
9
0.
51
00
80
36
1.
50
2.
66
1.
93
2.
03
0.
35
-0
.4
58
91
7
25
.0
7
10
3.
96
0.
24
01
00
26
1.
25
1.
88
1.
37
1.
50
0.
43
-0
.3
67
97
7
22
.2
2
78
.8
5
0.
28
01
20
09
2.
11
3.
65
1.
83
2.
53
0.
28
-0
.5
49
18
7
45
.5
8
11
2.
99
0.
40
07
80
11
1.
66
1.
58
1.
04
1.
43
0.
13
-0
.8
91
15
9
26
.1
8
10
7.
81
0.
24
08
90
21
1.
04
1.
38
1.
13
1.
32
1.
18
1.
15
1.
20
0.
33
-0
.4
87
84
5
43
.1
7
59
.5
3
0.
73
10
50
05
1.
94
2.
14
1.
45
1.
84
0.
23
-0
.6
39
89
8
42
.4
6
14
6.
64
0.
29
10
80
04
1.
07
2.
91
1.
74
1.
91
0.
16
-0
.7
84
54
6
8.
11
10
5.
74
0.
08
12
10
14
2.
96
3.
05
1.
93
1.
18
1.
50
1.
45
2.
02
0.
29
-0
.5
42
83
8
65
.3
5
13
9.
77
0.
47
04
21
01
3.
13
2.
40
2.
98
3.
41
6.
57
5.
22
2.
47
1.
40
2.
28
3.
32
0.
32
-0
.4
98
80
9
83
.5
0
10
4.
81
0.
80
13
20
08
2.
07
2.
55
1.
66
1.
16
1.
65
1.
78
1.
81
0.
30
-0
.5
24
79
4
51
.9
9
85
.4
7
0.
61
13
50
01
2.
40
2.
55
2.
10
2.
35
0.
78
-0
.1
07
49
9
12
.7
2
61
.3
7
0.
21
14
20
61
2.
84
6.
74
1.
73
1.
18
1.
21
2.
08
2.
63
0.
22
-0
.6
60
67
1
37
.8
8
11
6.
60
0.
32
14
80
12
1.
16
1.
32
2.
47
1.
65
1.
37
1.
63
1.
60
0.
27
-0
.5
62
29
3
36
.8
1
12
2.
50
0.
30
03
10
08
1.
24
1.
13
1.
52
1.
30
0.
26
-0
.5
81
53
8
12
.3
5
61
.8
3
0.
20
04
00
09
1.
66
1.
91
1.
68
1.
75
0.
12
-0
.9
05
25
6
29
.8
6
10
4.
90
0.
28
94
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
06
10
14
25
SY
31
2
13
S 
10
E 
SW
1/
4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
19
.0
9
13
.5
7
5.
31
1.
40
07
60
10
25
SY
31
2
13
S 
9E
 N
E1
/4
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.0
5
12
.2
0
5.
68
1.
60
11
80
18
25
SY
31
2
17
S 
14
E
1
G
ra
ve
r
Pe
nn
1
41
.3
9
34
.8
0
7.
53
4.
90
14
70
09
25
SY
31
2
24
S 
20
E
1
Si
de
 S
cr
ap
er
Pe
nn
1
21
.1
3
12
.3
0
3.
68
1.
20
02
60
94
25
SY
31
2
10
S 
9E
 5
0c
m
2 
SW
1/
4,
 c
a 
35
-4
5c
m
1
Si
de
 S
cr
ap
er
Pe
nn
1
25
.4
7
26
.0
3
5.
62
4.
00
12
10
16
25
SY
31
2
18
S 
10
E 
60
-8
0c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
40
.9
7
26
.7
5
8.
93
8.
40
17
30
11
25
SY
31
2
9S
 1
3E
, N
W
 7
0c
m
, S
W
 5
5c
m
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
38
.0
3
19
.3
7
4.
07
3.
00
16
30
67
25
SY
31
2
F4
5,
 e
nt
ire
 p
it
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
13
.9
3
15
.7
8
5.
39
1.
30
00
60
07
25
SY
31
2
8S
 1
5E
 6
0-
75
cm
, e
nt
ry
1
Si
de
 S
cr
ap
er
Pe
nn
1
29
.5
3
11
.2
6
3.
25
1.
00
14
40
63
25
SY
31
2
23
S 
19
E 
en
tra
nc
e
1
Si
de
 S
cr
ap
er
Pe
nn
1
21
.7
3
34
.6
5
8.
57
6.
40
01
80
08
25
SY
31
2
9S
 9
E 
de
pt
h 
un
kn
ow
n
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.2
6
17
.2
0
6.
57
1.
80
03
70
68
25
SY
31
2
11
S 
9E
1
Si
de
 S
cr
ap
er
Pe
nn
1
20
.6
7
12
.4
4
5.
16
1.
10
05
10
12
25
SY
31
2
12
S 
7E
 u
ns
p.
 L
ev
el
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
16
.9
1
22
.0
9
6.
82
2.
70
09
30
10
25
SY
31
2
16
S 
13
E
1
Si
de
 S
cr
ap
er
Pe
nn
1
28
.4
4
18
.2
0
3.
19
1.
20
08
80
96
25
SY
31
2
16
S 
16
E 
flo
or
 le
ve
l S
W
 c
or
ne
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
20
.8
8
13
.6
5
3.
64
1.
30
13
60
01
25
SY
31
2
20
S 
18
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.4
7
22
.7
4
11
.3
6
5.
60
04
21
02
25
SY
31
2
F5
9,
 u
ns
p.
 L
ev
ed
l
2
Sp
ok
e 
Sh
av
e
Pe
nn
1
21
.8
9
25
.3
9
6.
61
2.
60
40
44
00
2
25
SY
31
5
N
50
5/
W
51
1,
 "
LV
.A
" 
bo
tto
m
 o
f s
pa
de
d 
ar
ea
 - 
to
p 
of
 ro
of
 fa
ll
1
R
et
ou
ch
ed
 F
la
ke
0
30
.8
5
25
.2
9
2.
96
1.
50
40
50
07
6
25
SY
31
5
N
49
9/
W
51
2,
 S
W
1/
4 
ov
er
bu
rd
en
-s
ho
ve
l 
st
rip
pe
d,
 su
rf
ac
e
1
R
et
ou
ch
ed
 F
la
ke
0
27
.8
1
21
.5
4
5.
43
3.
80
40
50
07
7
25
SY
31
5
N
49
9/
W
51
2,
 S
W
1/
4 
ov
er
bu
rd
en
-s
ho
ve
l 
st
rip
pe
d,
 su
rf
ac
e
1
R
et
ou
ch
ed
 F
la
ke
0
28
.1
3
25
.7
6
10
.4
9
8.
30
40
14
00
2
25
SY
31
5
N
50
0/
W
50
9,
 0
-1
0c
m
 1
st
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
29
.5
9
22
.0
9
6.
85
4.
70
40
17
00
4
25
SY
31
5
N
50
3/
W
50
9,
 1
0-
20
cm
1
R
et
ou
ch
ed
 F
la
ke
0
14
.1
4
17
.3
6
4.
20
1.
20
40
19
00
1
25
SY
31
5
N
50
5/
W
50
9,
 sq
01
9 
&
01
8,
 1
5-
35
cm
1
R
et
ou
ch
ed
 F
la
ke
0
28
.2
7
13
.8
3
5.
39
1.
60
40
22
00
3
25
SY
31
5
N
50
8/
W
50
9,
 0
-1
0c
m
 1
st
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
22
.6
6
23
.4
5
4.
59
2.
20
40
22
01
3
25
SY
31
5
N
50
8/
W
50
9,
 1
0-
20
cm
 1
st
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
36
.1
4
21
.9
2
9.
40
7.
10
40
23
01
4
25
SY
31
5
N
50
9/
W
50
9,
 1
0-
20
cm
 1
st
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
23
.6
1
14
.4
0
8.
38
2.
20
41
61
00
2
25
SY
31
5
N
50
1-
51
5/
W
51
4-
51
5,
 2
0-
40
cm
 2
nd
 
sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
19
.4
6
23
.5
1
4.
62
1.
90
41
69
09
6
25
SY
31
5
N
E 
qu
ad
, 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
39
.4
5
20
.1
9
6.
97
5.
70
41
74
02
6
25
SY
31
5
N
50
1-
50
4/
W
51
2-
51
3,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
0
28
.3
8
20
.5
1
3.
81
2.
00
95
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
06
10
14
1.
34
2.
47
0.
82
1.
54
0.
29
-0
.5
37
57
4
9.
40
51
.8
4
0.
18
07
60
10
1.
57
1.
27
1.
35
1.
40
0.
25
-0
.6
08
22
0
19
.7
3
57
.9
0
0.
34
11
80
18
1.
26
0.
98
1.
07
1.
10
0.
15
-0
.8
35
40
2
47
.8
3
10
6.
50
0.
45
14
70
09
1.
87
2.
26
2.
20
2.
11
0.
57
-0
.2
41
56
5
17
.2
1
58
.2
7
0.
30
02
60
94
2.
52
2.
34
2.
07
2.
31
0.
41
-0
.3
86
12
4
25
.0
5
80
.9
9
0.
31
12
10
16
1.
88
1.
30
2.
29
3.
87
1.
67
2.
05
2.
18
0.
24
-0
.6
12
39
5
51
.2
9
11
2.
72
0.
46
17
30
11
1.
48
1.
21
1.
44
1.
38
0.
34
-0
.4
69
71
5
20
.5
0
96
.1
5
0.
21
16
30
67
1.
08
0.
79
1.
76
1.
21
0.
22
-0
.6
48
80
3
12
.7
7
53
.1
6
0.
24
00
60
07
2.
14
1.
29
1.
46
1.
63
0.
50
-0
.2
99
69
6
32
.1
8
68
.1
3
0.
47
14
40
63
2.
20
2.
46
1.
96
2.
21
0.
26
-0
.5
88
58
9
17
.2
0
89
.7
3
0.
19
01
80
08
1.
47
2.
06
1.
86
1.
80
0.
27
-0
.5
62
29
3
17
.5
5
60
.6
8
0.
29
03
70
68
2.
54
2.
89
2.
74
2.
72
0.
53
-0
.2
78
08
1
16
.5
0
49
.1
1
0.
34
05
10
12
1.
29
1.
34
0.
99
1.
16
1.
13
1.
59
1.
25
0.
18
-0
.7
36
87
4
20
.4
7
76
.6
9
0.
27
09
30
10
0.
92
1.
37
1.
04
1.
11
0.
35
-0
.4
58
46
8
21
.6
3
66
.7
8
0.
32
08
80
96
2.
02
2.
30
1.
91
2.
08
0.
57
-0
.2
43
03
8
12
.1
8
54
.7
3
0.
22
13
60
01
2.
75
3.
03
3.
37
3.
05
0.
27
-0
.5
71
07
8
27
.3
2
84
.5
0
0.
32
04
21
02
4.
15
2.
23
2.
56
2.
98
0.
45
-0
.3
45
98
5
29
.2
3
68
.2
9
0.
43
40
44
00
2
1.
28
1.
79
2.
02
1.
70
0.
57
-0
.2
40
84
3
12
.8
2
91
.9
7
0.
14
40
50
07
6
1.
76
1.
29
1.
28
1.
44
0.
27
-0
.5
76
43
7
24
.4
3
85
.9
6
0.
28
40
50
07
7
1.
63
1.
67
1.
85
1.
72
0.
16
-0
.7
85
24
7
20
.8
2
88
.0
5
0.
24
40
14
00
2
1.
27
0.
95
1.
07
1.
10
0.
16
-0
.7
94
29
8
15
.8
1
84
.3
0
0.
19
40
17
00
4
1.
82
2.
45
2.
40
2.
22
0.
53
-0
.2
76
89
6
11
.3
5
51
.5
9
0.
22
40
19
00
1
1.
76
1.
88
1.
11
0.
93
1.
64
2.
09
1.
57
0.
29
-0
.5
35
68
9
32
.1
0
72
.9
6
0.
44
40
22
00
3
1.
00
0.
89
1.
03
0.
97
0.
21
-0
.6
75
04
1
21
.9
4
73
.9
8
0.
30
40
22
01
3
1.
69
1.
24
1.
18
1.
37
0.
15
-0
.8
36
40
7
22
.0
6
93
.8
2
0.
24
40
23
01
4
1.
12
2.
07
1.
87
1.
69
0.
20
-0
.6
95
35
7
8.
92
64
.1
8
0.
14
41
61
00
2
2.
45
1.
61
1.
37
1.
09
1.
34
1.
14
1.
50
0.
32
-0
.4
88
55
1
31
.7
1
75
.0
0
0.
42
41
69
09
6
1.
19
1.
74
0.
88
1.
27
0.
18
-0
.7
39
42
9
36
.0
2
10
0.
17
0.
36
41
74
02
6
2.
04
1.
78
1.
44
1.
75
0.
46
-0
.3
37
88
7
12
.5
5
78
.7
4
0.
16
96
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
40
17
04
8
25
SY
31
5
N
50
3/
W
50
9,
 4
0-
50
cm
1
Sc
ra
pe
r
0
27
.2
5
37
.5
6
4.
89
3.
70
40
31
00
3
25
SY
31
5
N
50
4/
W
51
0S
, 2
0-
25
cm
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
0
35
.5
9
20
.8
1
7.
81
5.
80
40
35
01
5
25
SY
31
5
N
50
8/
W
51
0.
S,
 F
lo
or
1
En
d 
Sc
ra
pe
r
0
35
.5
0
19
.5
1
13
.4
0
10
.4
0
40
51
00
4
25
SY
31
5
N
50
0/
W
51
2,
 4
0c
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
0
52
.9
4
17
.1
3
8.
99
8.
80
40
71
00
5
25
SY
31
5
N
50
8/
W
51
3,
 2
nd
 sh
ov
el
 d
ep
th
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
0
38
.1
2
20
.0
4
11
.9
3
9.
10
40
73
00
4
25
SY
31
5
N
51
0/
W
51
3,
 lo
ok
in
g 
fo
r N
. w
al
l s
ho
ve
l 
de
pt
h 
to
 lo
dg
e
1
R
et
ou
ch
ed
 F
la
ke
0
60
.2
9
31
.4
0
9.
93
21
.3
0
40
75
03
7
25
SY
31
5
N
50
0/
W
51
4,
 F
lo
or
1
R
et
ou
ch
ed
 F
la
ke
0
36
.3
5
38
.3
5
11
.8
3
14
.3
0
40
87
02
4
25
SY
31
5
N
50
0/
W
51
5,
 2
nd
 sp
ad
e 
le
ve
l 3
5 
to
 1
0c
m
 
to
 a
bo
ve
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
0
39
.9
3
22
.0
0
6.
94
6.
70
41
17
01
9
25
SY
31
5
N
50
6/
W
51
7,
 F
lo
or
1
Sc
ra
pe
r
0
36
.2
9
24
.4
9
8.
74
9.
20
41
63
00
3
25
SY
31
5
N
50
9.
8-
51
0.
6/
W
51
7-
51
8.
5,
 2
nd
 sp
ad
e 
de
pt
h 
(f
lo
or
?)
1
En
d 
Sc
ra
pe
r
0
66
.9
5
25
.7
6
9.
51
17
.3
0
44
04
03
0
25
SY
31
5
F8
40
4 
60
-8
0c
m
2
R
et
ou
ch
ed
 F
la
ke
0
51
.7
6
50
.7
0
10
.8
1
18
.7
0
44
05
01
5
25
SY
31
5
F8
40
5
2
R
et
ou
ch
ed
 F
la
ke
0
37
.9
0
23
.9
0
5.
80
4.
40
44
05
04
2
25
SY
31
5
F8
40
5 
30
-5
0c
m
 b
el
ow
 fl
oo
r, 
1/
16
" 
H
2O
2
R
et
ou
ch
ed
 F
la
ke
0
24
.3
8
32
.3
7
8.
66
5.
70
44
07
01
1
25
SY
31
5
F8
40
5 
80
-1
12
cm
2
R
et
ou
ch
ed
 F
la
ke
0
29
.5
9
18
.5
6
5.
44
2.
70
44
08
06
0
25
SY
31
5
F8
40
8 
40
-5
0c
m
2
R
et
ou
ch
ed
 F
la
ke
0
29
.9
9
48
.8
5
9.
01
7.
90
44
08
15
7
25
SY
31
5
F8
40
8 
20
-4
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
0
24
.6
9
16
.5
6
3.
71
1.
50
44
08
19
0
25
SY
31
5
F8
40
8 
40
-5
0c
m
 b
el
ow
 fl
oo
r (
ba
se
)
2
R
et
ou
ch
ed
 F
la
ke
0
52
.2
7
31
.6
6
8.
16
9.
30
44
09
05
3
25
SY
31
5
F8
40
9 
20
-4
0c
m
2
Sc
ra
pe
r
0
46
.0
3
21
.7
4
9.
93
9.
70
44
09
40
7
25
SY
31
5
F8
40
9 
40
-6
0c
m
 b
el
ow
 fl
oo
r
2
En
d 
Sc
ra
pe
r
0
43
.8
7
26
.4
4
12
.2
5
15
.3
0
44
11
00
1
25
SY
31
5
F8
41
1 
0-
20
cm
2
En
d 
Sc
ra
pe
r
0
47
.4
3
23
.7
9
8.
93
12
.2
0
44
11
01
3
25
SY
31
5
F8
41
1 
20
-4
0c
m
2
En
d 
Sc
ra
pe
r
0
56
.6
7
22
.3
8
9.
61
13
.2
0
44
11
05
1
25
SY
31
5
F8
41
1 
40
-6
0c
m
2
R
et
ou
ch
ed
 F
la
ke
0
53
.1
8
28
.4
8
8.
17
9.
90
44
11
07
2
25
SY
31
5
F8
41
1 
60
-8
0c
m
2
En
d 
Sc
ra
pe
r
0
44
.4
2
20
.1
1
5.
86
5.
40
44
11
11
5
25
SY
31
5
F8
41
1 
60
-8
0c
m
2
R
et
ou
ch
ed
 F
la
ke
0
38
.7
5
21
.4
6
4.
06
2.
90
44
11
11
6
25
SY
31
5
F8
41
1 
60
-8
0c
m
2
R
et
ou
ch
ed
 F
la
ke
0
45
.2
6
36
.7
0
8.
51
15
.1
0
44
11
15
3
25
SY
31
5
F8
41
1 
20
-4
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
0
79
.1
7
50
.9
1
18
.3
4
58
.5
0
40
29
01
6
25
SY
31
5
Sq
02
9 
(1
5c
m
 b
el
ow
 a
bo
ve
 b
ag
) r
oo
f f
al
l 
le
ve
l
1
Sc
ra
pe
r
1
32
.3
5
26
.3
3
11
.9
2
10
.2
0
40
13
00
7
25
SY
31
5
N
49
9/
W
50
9,
 1
0-
20
cm
 b
el
ow
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
25
.2
0
23
.0
3
4.
09
3.
20
97
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
40
17
04
8
1.
16
1.
55
1.
69
1.
47
0.
30
-0
.5
21
99
2
30
.8
9
10
3.
23
0.
30
40
31
00
3
2.
22
2.
18
0.
95
6.
00
1.
91
3.
01
1.
50
1.
34
1.
79
2.
32
0.
30
-0
.5
27
16
3
57
.3
8
89
.2
5
0.
64
40
35
01
5
1.
72
1.
76
1.
69
2.
76
1.
84
3.
05
2.
14
0.
16
-0
.7
96
69
1
38
.8
5
95
.6
4
0.
41
40
51
00
4
2.
34
2.
22
1.
78
1.
31
1.
05
1.
93
1.
77
0.
20
-0
.7
05
78
6
39
.8
4
12
6.
56
0.
31
40
71
00
5
1.
07
1.
64
2.
16
1.
62
0.
14
-0
.8
67
12
5
41
.1
4
99
.9
1
0.
41
40
73
00
4
3.
75
3.
56
4.
42
2.
28
8.
68
3.
77
4.
41
0.
44
-0
.3
52
51
1
80
.1
8
15
1.
17
0.
53
40
75
03
7
2.
84
1.
68
1.
38
1.
97
0.
17
-0
.7
78
51
9
22
.3
6
12
0.
43
0.
19
40
87
02
4
1.
88
2.
21
2.
45
2.
18
0.
31
-0
.5
02
90
3
27
.0
7
10
0.
28
0.
27
41
17
01
9
3.
71
3.
45
3.
02
3.
05
8.
45
6.
44
6.
53
2.
75
2.
76
4.
46
0.
51
-0
.2
92
17
7
85
.2
1
99
.2
0
0.
86
41
63
00
3
2.
13
1.
18
1.
91
2.
29
1.
95
1.
66
1.
47
1.
11
1.
40
1.
68
0.
18
-0
.7
52
87
1
13
3.
05
15
3.
25
0.
87
44
04
03
0
2.
01
3.
31
3.
36
2.
89
0.
27
-0
.5
72
92
8
27
.9
5
15
9.
92
0.
17
44
05
01
5
1.
90
1.
46
3.
01
2.
08
1.
56
1.
65
1.
86
2.
09
1.
99
1.
95
0.
34
-0
.4
73
39
3
73
.3
7
97
.4
9
0.
75
44
05
04
2
1.
21
1.
78
1.
23
1.
41
0.
16
-0
.7
88
29
9
13
.2
2
93
.2
6
0.
14
44
07
01
1
1.
08
1.
43
0.
79
1.
10
0.
20
-0
.6
94
20
6
31
.2
1
78
.1
5
0.
40
44
08
06
0
1.
78
1.
63
1.
31
1.
02
1.
48
1.
71
1.
49
0.
17
-0
.7
81
53
9
44
.8
7
13
0.
57
0.
34
44
08
15
7
1.
40
2.
17
1.
12
1.
56
0.
42
-0
.3
76
24
9
22
.0
0
71
.0
1
0.
31
44
08
19
0
1.
44
1.
35
1.
48
1.
41
2.
42
1.
58
1.
44
1.
51
2.
67
1.
70
0.
21
-0
.6
81
24
1
95
.1
9
13
3.
71
0.
71
44
09
05
3
4.
10
2.
73
2.
09
9.
66
7.
88
4.
56
5.
17
0.
52
-0
.2
83
45
9
68
.1
1
11
2.
26
0.
61
44
09
40
7
1.
83
3.
06
3.
95
8.
11
8.
00
3.
91
2.
86
4.
37
3.
47
4.
40
0.
36
-0
.4
44
68
3
89
.5
0
10
4.
88
0.
85
44
11
00
1
2.
41
1.
50
2.
30
4.
72
6.
73
3.
09
2.
09
1.
45
2.
59
2.
99
0.
33
-0
.4
75
18
0
10
3.
46
11
7.
11
0.
88
44
11
01
3
2.
55
3.
97
3.
04
1.
25
2.
64
2.
02
2.
58
0.
27
-0
.5
71
10
4
42
.8
5
13
1.
86
0.
32
44
11
05
1
2.
08
1.
76
3.
37
3.
02
2.
78
2.
57
2.
60
0.
32
-0
.4
97
24
9
85
.7
0
13
4.
40
0.
64
44
11
07
2
1.
27
2.
84
3.
50
3.
70
4.
58
2.
69
1.
83
2.
26
3.
11
2.
87
0.
49
-0
.3
10
01
6
91
.1
3
11
0.
91
0.
82
44
11
11
5
1.
04
1.
13
1.
22
1.
50
2.
02
1.
17
1.
35
0.
33
-0
.4
78
19
2
56
.7
9
97
.3
0
0.
58
44
11
11
6
2.
70
2.
93
2.
03
2.
55
0.
30
-0
.5
23
38
9
26
.6
5
13
0.
14
0.
20
44
11
15
3
2.
15
3.
26
3.
03
2.
81
0.
15
-0
.8
14
69
3
28
.4
4
21
9.
55
0.
13
40
29
01
6
1.
54
2.
69
3.
66
2.
63
0.
22
-0
.6
56
32
1
31
.0
8
10
2.
17
0.
30
40
13
00
7
3.
46
2.
16
2.
94
2.
02
2.
05
2.
12
2.
46
0.
60
-0
.2
20
78
8
29
.0
9
79
.8
4
0.
36
98
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
40
17
00
3
25
SY
31
5
N
50
3/
W
50
9,
 1
0-
20
cm
1
R
et
ou
ch
ed
 F
la
ke
1
18
.6
2
31
.3
0
4.
72
2.
90
40
23
03
6
25
SY
31
5
N
50
9/
W
50
9,
 2
0-
30
cm
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
19
.1
7
23
.5
2
7.
71
3.
40
40
62
04
1
25
SY
31
5
N
49
9/
W
51
3,
 se
ar
ch
in
g 
fo
r S
. w
al
l
1
R
et
ou
ch
ed
 F
la
ke
1
43
.7
4
21
.8
2
5.
78
5.
70
41
29
00
1
25
SY
31
5
N
50
6/
W
51
8,
 2
nd
 sp
ad
e 
le
ve
l
1
R
et
ou
ch
ed
 F
la
ke
1
39
.6
3
22
.2
1
4.
96
3.
90
41
42
01
7
25
SY
31
5
N
50
9/
W
50
7,
 1
9c
m
1
R
et
ou
ch
ed
 F
la
ke
1
35
.1
6
17
.5
9
7.
25
3.
40
41
48
01
5
25
SY
31
5
SE
 q
ua
d,
 1
st
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
47
.1
6
24
.8
7
6.
76
6.
00
41
68
00
2
25
SY
31
5
N
50
6-
51
1/
W
51
5-
51
7,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
29
.5
2
30
.8
3
6.
50
6.
90
41
68
00
4
25
SY
31
5
N
50
6-
51
1/
W
51
5-
51
7,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
36
.8
1
17
.5
3
5.
57
2.
70
41
69
04
5
25
SY
31
5
N
E 
qu
ad
, n
ea
r N
 w
al
l b
tw
n 
&
 a
ro
un
d 
po
st
, 2
nd
 sp
ad
e
1
R
et
ou
ch
ed
 F
la
ke
1
33
.6
8
23
.0
5
6.
76
5.
10
40
09
00
4
25
SY
31
5
N
50
7/
W
50
8L
ev
el
 3
1
R
et
ou
ch
ed
 F
la
ke
1
18
.1
2
21
.8
4
4.
31
1.
60
40
46
01
3
25
SY
31
5
N
50
7/
W
51
1,
 2
nd
 sh
ov
el
 d
ep
th
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
25
.3
9
26
.7
4
6.
96
4.
70
40
71
00
6
25
SY
31
5
N
50
8/
W
51
3,
 2
nd
 sh
ov
el
 d
ep
th
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
1
31
.6
3
22
.6
2
5.
25
3.
60
40
75
02
5
25
SY
31
5
N
50
0/
W
51
4,
 2
nd
 sh
ov
el
 d
ep
th
 to
 h
ou
se
 
flo
or
1
Sc
ra
pe
r
1
40
.5
0
25
.5
0
11
.1
8
11
.9
0
40
86
02
3
25
SY
31
5
N
49
9/
W
51
5,
 2
0c
m
-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
26
.0
4
25
.0
9
5.
10
3.
80
44
04
01
4
25
SY
31
5
F8
40
4 
&
 8
40
9 
flo
or
2
R
et
ou
ch
ed
 F
la
ke
1
29
.6
2
31
.5
7
8.
74
8.
00
44
04
03
1
25
SY
31
5
F8
40
4 
60
-8
0c
m
2
R
et
ou
ch
ed
 F
la
ke
1
39
.4
1
31
.2
6
8.
62
7.
90
44
07
00
3
25
SY
31
5
F8
40
7 
(E
1/
2)
 0
-3
5c
m
2
R
et
ou
ch
ed
 F
la
ke
1
39
.4
5
20
.4
9
5.
92
5.
20
44
07
10
6
25
SY
31
5
F8
40
7 
W
1/
2 
11
0-
11
2c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
28
.7
8
25
.1
3
8.
34
4.
80
44
08
18
1
25
SY
31
5
F8
40
8 
(b
as
e)
 4
0-
47
cm
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
25
.1
8
25
.8
4
6.
72
4.
50
44
11
07
1
25
SY
31
5
F8
41
1 
60
-8
0c
m
2
En
d 
Sc
ra
pe
r
1
38
.1
1
23
.1
0
8.
31
9.
00
44
11
30
9
25
SY
31
5
F8
41
1 
80
-1
00
cm
 b
el
ow
 fl
oo
r, 
1/
16
" 
H
2O
2
R
et
ou
ch
ed
 F
la
ke
1
51
.4
5
29
.5
7
6.
41
10
.3
0
44
12
39
4
25
SY
31
5
F8
41
2 
40
-5
0c
m
 b
el
w
o 
ho
us
e 
flo
or
 b
as
e
2
R
et
ou
ch
ed
 F
la
ke
1
25
.8
2
24
.2
3
6.
07
3.
60
41
72
07
6
25
SY
31
5
W
1/
2 
of
 E
nt
ra
nc
e 
20
cm
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
1
33
.8
6
30
.1
8
8.
40
8.
20
44
11
05
4
25
SY
31
5
F8
41
1 
40
-6
0c
m
2
Sc
ra
pe
r
1
32
.1
7
60
.5
0
8.
48
11
.3
0
40
50
07
2
25
SY
31
5
N
49
9/
W
51
2,
 S
W
1/
4 
ov
er
bu
rd
en
-s
ho
ve
l 
st
rip
pe
d,
 su
rf
a
1
R
et
ou
ch
ed
 F
la
ke
1
19
.7
5
24
.1
9
6.
81
2.
90
41
69
04
4
25
SY
31
5
N
E 
qu
ad
, n
ea
r N
 w
al
l b
tw
n 
&
 a
ro
un
d 
po
st
, 2
nd
 sp
ad
e
1
R
et
ou
ch
ed
 F
la
ke
1
28
.5
7
19
.1
6
6.
04
3.
60
41
78
04
7
25
SY
31
5
N
50
1-
50
4/
un
kn
ow
n 
W
1
R
et
ou
ch
ed
 F
la
ke
1
20
.8
2
35
.6
8
9.
22
6.
00
40
39
01
9
25
SY
31
5
N
50
0/
W
51
1,
 F
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
19
.4
3
22
.1
2
4.
76
1.
90
99
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
40
17
00
3
1.
27
2.
07
2.
50
1.
95
0.
41
-0
.3
83
90
7
15
.3
2
82
.0
2
0.
19
40
23
03
6
2.
30
3.
24
1.
74
2.
43
0.
32
-0
.5
01
44
8
14
.4
6
70
.6
2
0.
20
40
62
04
1
1.
32
2.
56
1.
95
1.
89
1.
84
2.
80
2.
40
2.
46
2.
04
2.
14
0.
37
-0
.4
31
51
4
82
.1
5
10
5.
23
0.
78
41
29
00
1
1.
34
1.
65
1.
87
1.
62
0.
33
-0
.4
85
96
7
26
.3
8
10
6.
11
0.
25
41
42
01
7
1.
00
1.
41
1.
17
1.
19
0.
16
-0
.7
84
79
1
19
.6
3
86
.5
6
0.
23
41
48
01
5
1.
37
1.
53
1.
43
1.
44
0.
21
-0
.6
71
58
4
13
.1
3
12
0.
84
0.
11
41
68
00
2
1.
74
1.
64
1.
43
1.
60
0.
25
-0
.6
08
79
3
24
.8
4
10
0.
49
0.
25
41
68
00
4
1.
34
2.
67
1.
67
1.
89
0.
34
-0
.4
69
39
3
32
.1
9
87
.8
6
0.
37
41
69
04
5
1.
09
1.
66
1.
11
1.
29
0.
19
-0
.7
19
35
7
33
.6
9
88
.9
6
0.
38
40
09
00
4
1.
72
1.
24
1.
19
1.
38
0.
32
-0
.4
94
59
8
13
.3
3
64
.6
1
0.
21
40
46
01
3
1.
83
1.
69
2.
38
1.
33
1.
59
1.
17
1.
67
0.
24
-0
.6
19
89
3
24
.1
8
87
.9
5
0.
27
40
71
00
6
2.
73
2.
30
2.
14
2.
39
0.
46
-0
.3
41
76
1
24
.2
8
88
.8
2
0.
27
40
75
02
5
2.
27
3.
31
2.
85
2.
81
0.
25
-0
.5
99
73
5
25
.3
4
11
3.
10
0.
22
40
86
02
3
2.
21
2.
71
2.
53
2.
48
0.
49
-0
.3
13
11
8
19
.8
6
82
.7
6
0.
24
44
04
01
4
1.
82
2.
01
2.
04
1.
26
1.
14
1.
18
1.
58
0.
18
-0
.7
42
85
4
40
.4
7
10
2.
70
0.
39
44
04
03
1
1.
13
1.
75
1.
68
1.
52
0.
18
-0
.7
53
66
4
26
.3
8
11
1.
67
0.
24
44
07
00
3
2.
13
1.
58
2.
27
3.
38
3.
76
3.
01
2.
69
0.
45
-0
.3
42
56
9
78
.5
5
10
5.
04
0.
75
44
07
10
6
4.
33
4.
07
5.
71
2.
05
1.
13
1.
94
3.
22
3.
28
3.
30
3.
23
0.
39
-0
.4
11
96
4
48
.8
5
83
.2
4
0.
59
44
08
18
1
2.
17
2.
48
2.
36
1.
29
1.
55
1.
09
1.
83
0.
27
-0
.5
64
91
8
24
.2
6
83
.0
2
0.
29
44
11
07
1
3.
36
2.
16
1.
82
3.
86
4.
49
3.
60
1.
81
2.
46
3.
56
3.
01
0.
36
-0
.4
41
03
5
81
.6
3
10
8.
52
0.
75
44
11
30
9
0.
97
1.
28
0.
93
0.
83
1.
24
0.
87
1.
02
0.
16
-0
.7
98
25
8
30
.4
4
13
3.
26
0.
23
44
12
39
4
1.
70
2.
94
2.
28
2.
31
0.
38
-0
.4
19
57
7
14
.6
6
85
.2
8
0.
17
41
72
07
6
1.
64
1.
96
1.
73
1.
78
0.
21
-0
.6
73
85
9
22
.2
0
11
2.
39
0.
20
44
11
05
4
6.
14
8.
24
6.
95
7.
11
0.
84
-0
.0
76
52
6
24
.5
7
13
9.
79
0.
18
40
50
07
2
1.
59
1.
96
2.
02
1.
86
0.
27
-0
.5
63
63
4
11
.8
6
65
.8
0
0.
18
41
69
04
4
1.
29
1.
45
2.
97
1.
99
1.
49
2.
35
1.
92
0.
32
-0
.4
97
73
6
54
.3
7
81
.6
7
0.
67
41
78
04
7
1.
52
1.
98
2.
29
1.
93
0.
21
-0
.6
79
17
4
17
.6
2
96
.7
0
0.
18
40
39
01
9
1.
44
2.
58
1.
98
1.
13
1.
82
1.
72
1.
78
0.
37
-0
.4
27
18
7
41
.6
7
63
.7
6
0.
65
100
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
40
84
00
3
25
SY
31
5
N
50
9/
W
51
4,
 2
nd
 sh
ov
el
 d
ep
th
 to
 lo
dg
e 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
1
31
.8
8
39
.2
9
8.
85
7.
90
44
07
01
0
25
SY
31
5
F8
40
5 
80
-1
12
cm
2
En
d 
Sc
ra
pe
r
1
27
.4
3
24
.6
5
10
.2
1
8.
40
44
09
05
6
25
SY
31
5
F8
40
9 
20
-4
0c
m
2
Sp
ok
e 
Sh
av
e
1
49
.8
6
33
.5
4
11
.1
8
14
.0
0
44
09
08
9
25
SY
31
5
F8
40
9 
40
-6
0c
m
2
En
d 
Sc
ra
pe
r
1
32
.5
5
20
.0
4
7.
55
6.
50
44
09
18
9
25
SY
31
5
F8
40
9 
20
-4
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
29
.9
8
18
.4
9
5.
87
2.
90
44
09
32
5
25
SY
31
5
F8
40
9 
40
-6
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
26
.3
2
12
.8
1
2.
95
1.
20
44
11
12
5
25
SY
31
5
F8
41
1 
80
-1
00
cm
2
R
et
ou
ch
ed
 F
la
ke
1
34
.6
5
25
.0
3
6.
36
6.
40
44
12
14
3
25
SY
31
5
F8
41
2
2
R
et
ou
ch
ed
 F
la
ke
1
24
.5
1
31
.5
8
7.
78
5.
30
44
14
02
0
25
SY
31
5
F8
41
4
2
R
et
ou
ch
ed
 F
la
ke
1
43
.9
1
38
.7
7
21
.5
7
33
.8
0
41
72
10
1
25
SY
31
5
W
1/
2 
of
 e
nt
ra
nc
e 
su
rf
ac
e 
do
w
n 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
1
12
.3
6
14
.3
6
2.
85
0.
40
41
57
00
3
25
SY
31
5
N
49
9-
50
5.
5/
W
51
7-
51
8.
5,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
25
.3
2
20
.7
0
6.
99
4.
50
41
57
00
7
25
SY
31
5
N
49
9-
50
5.
5/
W
51
7-
51
8.
5,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
29
.3
0
20
.4
5
4.
73
3.
10
41
68
00
3
25
SY
31
5
N
50
6-
51
1/
W
51
5-
51
7,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
54
.1
2
20
.9
1
12
.0
5
12
.9
0
40
47
00
6
25
SY
31
5
N
50
8/
W
51
1,
 2
nd
 sp
ad
e 
le
ve
l-f
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
21
.8
1
14
.1
8
5.
26
1.
30
40
51
02
2
25
SY
31
5
N
50
0/
W
51
2,
 F
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
26
.3
8
12
.0
9
9.
90
2.
30
41
30
00
9
25
SY
31
5
N
50
7/
W
51
8,
 F
lo
or
1
R
et
ou
ch
ed
 F
la
ke
1
20
.1
4
17
.6
7
4.
37
1.
40
44
05
08
8
25
SY
31
5
F8
40
5 
up
pe
r b
as
in
2
R
et
ou
ch
ed
 F
la
ke
1
40
.7
5
10
.0
9
5.
87
1.
50
44
11
01
4
25
SY
31
5
F8
41
1 
20
-4
0c
m
2
R
et
ou
ch
ed
 F
la
ke
1
29
.6
4
23
.9
0
8.
78
5.
60
44
11
16
9
25
SY
31
5
F8
41
1 
40
-6
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
26
.6
6
21
.5
7
9.
04
4.
70
44
12
25
9
25
SY
31
5
F8
41
2 
be
lo
w
 fl
oo
r 0
-2
0c
m
2
R
et
ou
ch
ed
 F
la
ke
1
34
.6
2
21
.3
1
7.
16
5.
70
41
71
00
2
25
SY
31
5
En
try
w
ay
 1
st
 sp
ad
e 
le
ve
l
1
R
et
ou
ch
ed
 F
la
ke
1
32
.6
5
15
.0
3
5.
36
2.
80
40
50
01
3
25
SY
31
5
N
49
9/
W
51
2,
 le
ve
l 2
 1
0-
20
cm
1
R
et
ou
ch
ed
 F
la
ke
1
22
.5
8
18
.5
7
6.
48
3.
10
41
34
00
2
25
SY
31
5
N
50
6/
W
50
7 
(S
W
) 0
-1
0c
m
1
R
et
ou
ch
ed
 F
la
ke
1
46
.2
4
36
.8
2
21
.6
7
25
.0
0
41
74
02
7
25
SY
31
5
N
50
1-
50
4/
W
51
2-
51
3,
 2
nd
 sp
ad
e 
de
pt
h
1
R
et
ou
ch
ed
 F
la
ke
1
32
.7
1
35
.3
0
10
.3
9
9.
80
40
71
00
4
25
SY
31
5
N
50
8/
W
51
3,
 2
nd
 sh
ov
el
 d
ep
th
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
1
32
.6
0
30
.2
8
9.
51
9.
80
44
09
32
8
25
SY
31
5
F8
40
9 
40
-6
0c
m
 b
el
ow
 fl
oo
r
2
R
et
ou
ch
ed
 F
la
ke
1
26
.8
5
7.
95
4.
40
0.
80
94
02
40
01
25
SY
31
3
33
N
/2
9E
 E
1/
2 
le
ve
l 2
1
Si
de
 S
cr
ap
er
Pe
nn
0
51
.9
6
37
.7
9
12
.1
3
26
.4
0
94
03
20
11
25
SY
31
3
31
N
/2
7E
1
Si
de
 S
cr
ap
er
Pe
nn
0
47
.9
0
31
.3
9
4.
23
7.
30
94
06
50
41
25
SY
31
3
26
N
/2
7E
 le
ve
l 1
 0
-3
0c
m
1
Si
de
 S
cr
ap
er
Pe
nn
0
22
.5
5
11
.6
4
2.
54
0.
90
94
08
50
06
25
SY
31
3
28
N
/2
7E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
28
.4
6
25
.1
3
5.
29
3.
40
101
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
40
84
00
3
3.
61
3.
90
2.
43
3.
31
0.
37
-0
.4
27
11
5
24
.3
6
11
2.
76
0.
22
44
07
01
0
5.
61
4.
91
6.
14
3.
94
5.
05
5.
53
4.
26
4.
43
4.
69
4.
95
0.
48
-0
.3
14
42
1
66
.9
9
83
.7
2
0.
80
44
09
05
6
2.
68
3.
10
2.
34
2.
71
0.
24
-0
.6
15
47
3
26
.9
3
13
5.
88
0.
20
44
09
08
9
1.
48
2.
04
1.
50
3.
24
6.
30
3.
66
1.
30
1.
58
1.
57
2.
52
0.
33
-0
.4
76
54
6
76
.6
5
95
.2
3
0.
80
44
09
18
9
1.
10
1.
77
1.
08
1.
32
0.
22
-0
.6
48
06
4
18
.6
6
81
.6
7
0.
23
44
09
32
5
1.
63
2.
11
1.
66
1.
80
0.
61
-0
.2
14
55
0
31
.5
3
67
.7
3
0.
47
44
11
12
5
2.
16
2.
87
2.
23
2.
42
0.
38
-0
.4
19
64
2
19
.8
5
10
0.
30
0.
20
44
12
14
3
1.
57
1.
75
1.
49
1.
61
1.
89
1.
80
1.
69
0.
22
-0
.6
63
09
3
44
.5
9
86
.3
3
0.
52
44
14
02
0
2.
74
3.
02
4.
20
3.
32
0.
15
-0
.8
12
71
2
32
.3
7
14
0.
71
0.
23
41
72
10
1
2.
32
1.
36
1.
18
1.
62
0.
57
-0
.2
45
33
0
15
.2
1
42
.7
9
0.
36
41
57
00
3
1.
97
2.
68
4.
06
2.
90
0.
41
-0
.3
82
07
9
21
.7
6
79
.8
6
0.
27
41
57
00
7
1.
88
2.
20
1.
51
1.
86
0.
39
-0
.4
05
34
8
34
.5
9
79
.6
9
0.
43
41
68
00
3
1.
99
1.
74
2.
43
2.
05
0.
17
-0
.7
69
23
3
53
.0
3
13
1.
15
0.
40
40
47
00
6
1.
36
1.
06
0.
82
1.
08
0.
21
-0
.6
87
56
2
14
.8
3
62
.9
9
0.
24
40
51
02
2
1.
43
2.
71
1.
90
2.
01
0.
20
-0
.6
92
43
9
16
.9
2
64
.5
0
0.
26
41
30
00
9
3.
13
2.
30
1.
90
2.
44
0.
56
-0
.2
53
09
2
25
.2
3
63
.1
9
0.
40
44
05
08
8
1.
52
1.
40
1.
16
1.
36
0.
23
-0
.6
35
09
9
17
.6
5
87
.1
8
0.
20
44
11
01
4
6.
31
6.
42
5.
02
5.
92
0.
67
-0
.1
71
17
3
22
.0
9
84
.8
2
0.
26
44
11
16
9
4.
01
4.
06
3.
06
3.
71
0.
41
-0
.3
86
79
5
23
.5
9
80
.7
0
0.
29
44
12
25
9
2.
29
2.
96
2.
96
2.
74
0.
38
-0
.4
17
16
2
23
.4
1
95
.2
5
0.
25
41
71
00
2
1.
33
2.
28
1.
90
1.
84
0.
34
-0
.4
64
34
7
15
.9
9
85
.9
5
0.
19
40
50
01
3
4.
09
4.
23
2.
80
3.
71
0.
57
-0
.2
42
20
1
17
.0
3
69
.5
7
0.
24
41
34
00
2
4.
69
4.
72
2.
18
3.
86
0.
18
-0
.7
49
27
2
26
.0
6
13
6.
41
0.
19
41
74
02
7
2.
29
2.
44
2.
48
2.
40
0.
23
-0
.6
36
40
4
28
.2
6
10
7.
48
0.
26
40
71
00
4
4.
18
3.
08
3.
77
3.
68
0.
39
-0
.4
12
33
3
25
.3
7
96
.9
0
0.
26
44
09
32
8
2.
25
2.
29
1.
47
2.
00
0.
45
-0
.3
42
42
3
16
.5
3
57
.6
2
0.
29
94
02
40
01
2.
54
2.
25
3.
28
2.
64
2.
21
2.
90
2.
64
0.
22
-0
.6
62
25
7
64
.8
7
14
5.
41
0.
45
94
03
20
11
1.
49
2.
37
1.
97
1.
66
3.
35
2.
21
2.
13
2.
25
2.
06
2.
17
0.
51
-0
.2
89
88
1
11
1.
02
12
7.
22
0.
87
94
06
50
41
2.
24
1.
79
1.
76
2.
04
1.
82
2.
00
2.
25
2.
04
1.
95
1.
99
0.
78
-0
.1
05
98
1
55
.8
6
55
.8
6
1.
00
94
08
50
06
0.
93
1.
07
1.
18
1.
06
0.
20
-0
.6
98
15
0
21
.4
6
90
.2
3
0.
24
102
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
94
10
80
25
25
SY
31
3
31
N
/3
0E
 le
ve
l 2
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
22
.1
3
23
.1
5
2.
63
1.
30
94
11
30
08
25
SY
31
3
32
N
/2
9E
 le
ve
l 2
1
En
d 
Sc
ra
pe
r
Pe
nn
0
53
.8
6
27
.1
7
11
.2
4
18
.9
0
94
11
30
10
25
SY
31
3
32
N
/2
9E
 le
ve
l 2
1
Sp
ok
e 
Sh
av
e
Pe
nn
0
42
.7
0
36
.4
5
4.
15
5.
70
94
11
70
13
25
SY
31
3
32
N
/3
1E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
63
.6
9
18
.2
5
15
.0
4
12
.7
0
94
18
10
03
25
SY
31
3
22
N
/2
5E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
R
RT
0
20
.5
5
15
.6
4
2.
74
1.
00
94
18
90
02
25
SY
31
3
26
N
/2
3E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
29
.6
2
20
.1
7
8.
23
4.
20
94
19
60
05
25
SY
31
3
21
N
/2
3E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
31
.9
3
24
.0
5
11
.2
1
6.
90
94
20
00
61
25
SY
31
3
25
N
/2
3E
 le
ve
l 1
1
Sp
ok
e 
Sh
av
e
Pe
nn
0
22
.8
3
14
.0
8
5.
34
1.
30
94
00
80
18
25
SY
31
3
32
N
/2
9E
 le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
27
.9
7
28
.1
3
5.
50
4.
00
94
02
00
02
25
SY
31
3
33
N
/3
0E
 S
W
1/
2 
le
ve
l 3
1
En
d 
Sc
ra
pe
r
Pe
nn
0
41
.1
9
27
.4
6
10
.8
0
12
.4
0
94
02
10
06
25
SY
31
3
33
N
/2
8E
 le
ve
l 3
1
Si
de
 S
cr
ap
er
Pe
nn
0
50
.9
3
20
.2
0
4.
76
4.
60
94
07
70
31
25
SY
31
3
27
N
/2
6E
 3
0-
40
cm
1
En
d 
Sc
ra
pe
r
Pe
nn
0
39
.3
7
18
.8
4
8.
20
4.
60
94
12
90
21
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
0
42
.0
2
25
.0
4
9.
74
11
.1
0
94
12
90
26
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
43
.1
9
45
.7
1
12
.7
6
28
.4
0
94
12
90
84
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
0
91
.9
1
56
.6
4
35
.3
8
13
4.
50
94
12
90
87
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
0
56
.3
5
22
.6
0
4.
76
4.
20
94
12
90
88
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
0
67
.0
9
23
.4
8
6.
94
10
.8
0
94
12
91
48
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
0
39
.8
7
22
.8
7
8.
40
7.
10
94
12
92
03
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
0
32
.7
2
15
.3
5
4.
64
2.
30
94
12
92
12
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
17
.6
7
12
.7
6
2.
46
0.
70
94
12
93
30
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
0
51
.3
1
23
.1
8
8.
04
10
.1
0
94
12
93
32
25
SY
31
3
F9
40
1
2
G
ra
ve
r
Pe
nn
0
26
.6
7
22
.4
4
5.
37
3.
60
94
12
95
68
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
0
37
.5
4
23
.7
1
8.
63
7.
10
94
12
95
79
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
30
.1
7
13
.8
3
2.
81
1.
30
94
12
95
83
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
19
.5
4
27
.1
3
5.
40
2.
00
94
12
96
38
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
0
50
.3
7
27
.9
6
10
.0
1
10
.4
0
94
13
00
08
25
SY
31
3
F9
40
2
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
27
.8
6
26
.5
5
5.
07
2.
50
94
14
70
23
25
SY
31
3
F9
41
7 
>1
/4
 H
2O
2
G
ra
ve
r
Pe
nn
0
44
.5
4
23
.5
5
8.
64
9.
30
94
14
73
66
25
SY
31
3
F9
41
7
2
En
d 
Sc
ra
pe
r
Pe
nn
0
42
.4
0
29
.3
0
10
.2
4
15
.0
0
94
15
80
24
25
SY
31
3
F9
42
8
2
Si
de
 S
cr
ap
er
Pe
nn
0
61
.5
9
22
.6
9
7.
20
10
.8
0
94
15
80
26
25
SY
31
3
F9
42
8
2
Si
de
 S
cr
ap
er
Pe
nn
0
53
.3
5
23
.8
7
6.
94
6.
10
94
15
80
28
25
SY
31
3
F9
42
8
2
En
d 
Sc
ra
pe
r
Pe
nn
0
37
.5
4
24
.5
3
10
.5
2
9.
00
94
15
80
43
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
16
.4
4
16
.1
0
2.
87
3.
10
103
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
94
10
80
25
1.
52
1.
28
1.
23
1.
34
0.
51
-0
.2
92
85
1
21
.8
0
75
.2
8
0.
29
94
11
30
08
7.
36
5.
46
5.
73
8.
29
8.
70
8.
64
5.
59
5.
18
5.
75
6.
74
0.
60
-0
.2
22
10
6
11
1.
20
13
3.
63
0.
83
94
11
30
10
1.
81
2.
26
1.
57
1.
88
0.
45
-0
.3
43
89
0
19
.1
7
11
8.
87
0.
16
94
11
70
13
2.
27
2.
16
2.
90
2.
44
0.
16
-0
.7
89
85
8
45
.8
3
13
7.
33
0.
33
94
18
10
03
1.
49
1.
27
1.
06
1.
27
0.
46
-0
.3
33
94
7
16
.1
4
60
.3
7
0.
27
94
18
90
02
4.
15
3.
47
3.
32
4.
96
4.
11
3.
04
3.
85
0.
47
-0
.3
29
93
9
26
.3
7
77
.3
1
0.
34
94
19
60
05
1.
78
4.
04
4.
29
3.
37
0.
30
-0
.5
21
97
6
17
.5
8
95
.4
1
0.
18
94
20
00
61
0.
64
0.
80
1.
44
0.
96
0.
18
-0
.7
45
27
0
6.
73
55
.0
0
0.
12
94
00
80
18
1.
65
1.
10
1.
00
1.
25
0.
23
-0
.6
43
45
3
19
.9
9
93
.1
2
0.
21
94
02
00
02
2.
33
2.
56
2.
95
6.
39
4.
32
4.
36
5.
80
3.
18
2.
04
3.
77
0.
35
-0
.4
57
08
2
90
.7
8
11
0.
42
0.
82
94
02
10
06
1.
78
1.
19
2.
84
2.
55
2.
34
1.
62
2.
06
0.
43
-0
.3
63
74
0
91
.8
3
11
7.
39
0.
78
94
07
70
31
2.
48
3.
13
1.
41
2.
34
0.
29
-0
.5
44
59
8
33
.7
2
95
.6
5
0.
35
94
12
90
21
1.
82
1.
52
2.
71
6.
73
2.
39
8.
27
3.
88
3.
19
3.
86
3.
82
0.
39
-0
.4
06
49
6
92
.7
6
10
7.
98
0.
86
94
12
90
26
2.
67
3.
90
6.
08
4.
22
0.
33
-0
.4
80
53
8
25
.8
8
14
9.
54
0.
17
94
12
90
84
3.
80
5.
45
2.
89
4.
05
0.
11
-0
.9
41
30
3
68
.9
4
23
8.
93
0.
29
94
12
90
87
1.
97
1.
10
1.
64
1.
57
0.
33
-0
.4
81
70
7
45
.6
4
13
0.
60
0.
35
94
12
90
88
2.
81
2.
57
3.
08
2.
23
2.
46
3.
50
2.
78
0.
40
-0
.3
97
31
5
65
.4
8
15
5.
14
0.
42
94
12
91
48
2.
07
1.
80
1.
82
0.
95
2.
18
4.
13
6.
58
2.
86
5.
40
3.
09
0.
37
-0
.4
34
32
1
70
.7
1
10
0.
96
0.
70
94
12
92
03
1.
27
2.
35
0.
80
1.
17
2.
88
1.
83
2.
44
1.
51
1.
78
1.
78
0.
38
-0
.4
16
09
8
66
.2
4
79
.6
8
0.
83
94
12
92
12
1.
13
1.
48
1.
47
1.
36
0.
55
-0
.2
57
39
6
15
.6
1
48
.4
6
0.
32
94
12
93
30
2.
69
3.
52
4.
84
3.
68
0.
46
-0
.3
39
40
8
24
.9
0
12
5.
62
0.
20
94
12
93
32
2.
17
2.
17
2.
02
1.
90
2.
99
3.
25
2.
42
0.
45
-0
.3
46
15
9
35
.1
8
79
.3
0
0.
44
94
12
95
68
1.
93
3.
34
2.
05
4.
47
6.
73
5.
61
3.
38
2.
31
2.
00
3.
53
0.
41
-0
.3
88
23
6
76
.5
4
96
.3
5
0.
79
94
12
95
79
1.
51
1.
17
2.
65
1.
78
0.
63
-0
.1
98
28
6
30
.2
0
72
.7
5
0.
42
94
12
95
83
1.
07
1.
86
1.
47
1.
47
0.
27
-0
.5
65
07
6
25
.1
9
72
.8
2
0.
35
94
12
96
38
2.
42
1.
87
2.
51
2.
27
0.
23
-0
.6
44
40
8
38
.6
4
12
6.
76
0.
30
94
13
00
08
0.
93
1.
43
0.
99
1.
12
0.
22
-0
.6
55
79
0
21
.0
6
66
.9
7
0.
31
94
14
70
23
1.
47
1.
22
1.
08
1.
52
1.
78
2.
63
1.
62
0.
19
-0
.7
26
99
9
49
.1
2
12
5.
65
0.
39
94
14
73
66
3.
12
3.
11
2.
59
2.
94
0.
29
-0
.5
41
95
3
29
.6
1
11
4.
81
0.
26
94
15
80
24
4.
46
3.
60
3.
05
1.
38
1.
82
1.
94
2.
71
0.
38
-0
.4
24
36
3
10
8.
83
14
7.
47
0.
74
94
15
80
26
1.
34
1.
05
1.
16
1.
66
2.
35
2.
01
1.
60
0.
23
-0
.6
37
23
9
63
.4
1
13
6.
71
0.
46
94
15
80
28
2.
83
3.
93
2.
45
3.
07
0.
29
-0
.5
34
87
7
25
.5
7
10
1.
30
0.
25
94
15
80
43
1.
64
1.
32
0.
99
1.
32
0.
46
-0
.3
37
30
8
10
.2
1
53
.9
3
0.
19
104
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
94
15
80
44
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
22
.5
9
24
.7
1
3.
68
2.
20
94
15
80
55
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
20
.0
8
31
.3
0
3.
20
2.
50
94
15
80
62
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
18
.2
2
20
.8
4
5.
01
1.
70
94
15
80
67
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
33
.0
9
18
.7
8
5.
22
2.
60
94
15
80
77
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
25
.3
3
19
.9
3
4.
86
2.
00
94
16
00
39
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
56
.5
8
22
.1
9
11
.1
9
11
.8
0
94
16
00
41
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
38
.6
7
32
.5
0
7.
76
8.
80
94
16
00
45
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
29
.7
0
19
.7
0
13
.6
6
1.
80
94
16
00
47
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
0
29
.4
0
19
.7
4
3.
36
1.
80
94
01
40
05
25
SY
31
3
SW
1/
4 
le
ve
l 2
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
25
.4
0
16
.3
6
3.
04
1.
60
94
10
80
22
25
SY
31
3
31
N
/3
0E
 le
ve
l 2
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
13
.6
3
19
.9
9
4.
40
0.
70
94
10
80
24
25
SY
31
3
31
N
/3
0E
 le
ve
l 2
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.4
3
19
.6
4
4.
43
2.
20
94
11
30
09
25
SY
31
3
32
N
/2
9E
 le
ve
l 2
1
Si
de
 S
cr
ap
er
Pe
nn
1
26
.2
1
22
.2
0
6.
35
2.
80
94
11
70
11
25
SY
31
3
32
N
/3
1E
 w
al
l
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
21
.0
7
18
.9
4
3.
14
1.
20
94
17
80
26
25
SY
31
3
24
N
/2
7E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
16
.0
3
17
.1
0
4.
24
1.
10
94
18
10
02
25
SY
31
3
22
N
/2
5E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.5
7
27
.1
0
4.
61
2.
40
94
19
20
32
25
SY
31
3
28
N
/2
4E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
36
.8
2
37
.7
6
14
.1
4
20
.3
0
94
01
20
40
25
SY
31
3
32
N
/3
0E
 le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
47
.2
9
36
.9
0
8.
95
10
.9
0
94
02
80
05
25
SY
31
3
31
N
/2
8E
 S
1/
2 
le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
26
.2
7
18
.2
2
2.
91
1.
40
94
12
30
05
25
SY
31
3
po
t h
un
te
rs
 p
it 
sc
ra
pi
ng
s
2
Si
de
 S
cr
ap
er
Pe
nn
1
15
.8
3
16
.1
7
3.
97
1.
20
94
12
91
46
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
1
31
.2
3
20
.7
7
3.
28
2.
80
94
12
91
47
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.9
7
19
.2
6
3.
84
2.
40
94
12
92
07
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
1
18
.1
1
15
.6
8
6.
42
2.
30
94
12
92
15
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
23
.6
3
28
.1
2
5.
20
3.
50
94
12
94
38
25
SY
31
3
F9
40
1
2
Sp
ok
e 
Sh
av
e
Pe
nn
1
42
.4
8
26
.4
4
6.
08
5.
00
94
12
95
67
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
1
19
.2
2
14
.5
2
3.
99
0.
80
94
12
95
80
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
23
.6
2
19
.5
1
5.
74
2.
80
94
12
95
81
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.2
2
33
.4
7
7.
70
5.
90
94
12
95
84
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
15
.7
8
18
.2
2
4.
95
1.
20
94
13
00
10
25
SY
31
3
F9
40
2
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.3
6
12
.7
8
4.
35
1.
30
94
14
40
07
25
SY
31
3
F9
41
4
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
19
.0
1
24
.2
7
8.
66
3.
70
94
14
70
21
25
SY
31
3
F9
41
7
2
Si
de
 S
cr
ap
er
Pe
nn
1
29
.5
1
21
.6
7
8.
26
4.
90
94
15
80
25
25
SY
31
3
F9
42
8
2
Si
de
 S
cr
ap
er
Pe
nn
1
29
.0
6
12
.8
7
3.
11
1.
20
105
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
94
15
80
44
2.
44
2.
68
3.
72
2.
95
0.
80
-0
.0
96
02
6
20
.7
3
73
.9
2
0.
28
94
15
80
55
0.
90
1.
38
0.
56
0.
95
0.
30
-0
.5
27
42
6
27
.0
0
84
.7
6
0.
32
94
15
80
62
1.
24
3.
20
2.
95
2.
46
0.
49
-0
.3
08
90
3
19
.1
4
63
.8
6
0.
30
94
15
80
67
1.
78
1.
73
1.
29
1.
58
0.
82
1.
56
1.
46
0.
28
-0
.5
53
31
8
44
.5
9
82
.8
2
0.
54
94
15
80
77
2.
14
1.
70
0.
81
1.
53
1.
50
1.
99
1.
48
1.
29
1.
04
1.
50
0.
31
-0
.5
10
54
5
36
.6
3
66
.0
0
0.
56
94
16
00
39
2.
33
2.
22
1.
65
2.
07
0.
18
-0
.7
32
86
0
55
.2
1
14
3.
77
0.
38
94
16
00
41
1.
42
1.
21
0.
97
1.
20
0.
15
-0
.8
10
68
0
22
.7
1
11
2.
01
0.
20
94
16
00
45
1.
77
2.
22
1.
70
1.
90
0.
14
-0
.8
56
69
7
30
.0
0
12
7.
70
0.
23
94
16
00
47
0.
69
1.
47
0.
77
0.
98
0.
29
-0
.5
35
11
3
27
.9
5
78
.3
0
0.
36
94
01
40
05
1.
04
0.
84
1.
05
0.
98
0.
32
-0
.4
91
64
8
21
.8
5
70
.5
5
0.
31
94
10
80
22
0.
75
0.
99
1.
29
0.
90
1.
33
0.
79
1.
01
0.
23
-0
.6
39
13
1
23
.4
6
56
.6
8
0.
41
94
10
80
24
1.
18
1.
16
0.
89
1.
08
0.
24
-0
.6
12
98
0
18
.3
9
78
.2
9
0.
23
94
11
30
09
1.
64
2.
98
2.
25
2.
05
2.
25
2.
62
2.
30
0.
36
-0
.4
41
04
6
42
.7
2
79
.3
8
0.
54
94
11
70
11
1.
15
1.
27
1.
25
1.
22
0.
39
-0
.4
10
57
0
9.
76
61
.5
1
0.
16
94
17
80
26
2.
41
2.
84
3.
09
2.
78
0.
66
-0
.1
83
32
1
10
.1
5
53
.9
6
0.
19
94
18
10
02
2.
13
0.
93
1.
98
1.
68
0.
36
-0
.4
38
39
2
15
.4
4
75
.3
7
0.
20
94
19
20
32
3.
49
1.
83
1.
84
2.
39
0.
17
-0
.7
72
05
2
39
.8
9
12
1.
77
0.
33
94
01
20
40
0.
67
1.
06
1.
27
1.
00
0.
11
-0
.9
51
82
3
23
.2
1
13
8.
72
0.
17
94
02
80
05
1.
94
1.
76
1.
23
1.
64
0.
56
-0
.2
49
04
9
10
.7
9
73
.9
7
0.
15
94
12
30
05
3.
05
3.
95
3.
69
3.
56
0.
90
-0
.0
47
34
1
13
.1
8
56
.7
3
0.
23
94
12
91
46
1.
81
1.
59
0.
94
1.
29
1.
12
1.
83
1.
43
0.
44
-0
.3
60
53
8
57
.0
5
93
.8
0
0.
61
94
12
91
47
1.
41
1.
02
1.
70
1.
38
0.
36
-0
.4
44
45
2
22
.8
3
82
.0
3
0.
28
94
12
92
07
3.
29
3.
31
3.
21
2.
63
3.
38
4.
70
3.
42
0.
53
-0
.2
73
50
9
32
.4
8
62
.7
4
0.
52
94
12
92
15
2.
46
2.
22
1.
73
2.
14
0.
41
-0
.3
85
59
0
24
.0
3
82
.8
1
0.
29
94
12
94
38
1.
23
1.
15
2.
22
1.
53
0.
25
-0
.5
99
21
2
35
.1
4
11
5.
98
0.
30
94
12
95
67
1.
77
1.
18
2.
66
1.
87
0.
47
-0
.3
29
13
1
19
.7
2
55
.6
4
0.
35
94
12
95
80
1.
52
1.
53
1.
12
1.
39
0.
24
-0
.6
15
89
7
16
.3
4
66
.5
8
0.
25
94
12
95
81
1.
56
2.
34
1.
87
1.
26
1.
62
1.
40
1.
68
0.
22
-0
.6
61
18
1
24
.1
6
92
.7
9
0.
26
94
12
95
84
0.
99
1.
38
1.
03
1.
13
0.
23
-0
.6
41
52
7
13
.4
1
58
.3
8
0.
23
94
13
00
10
2.
07
1.
75
1.
30
1.
38
1.
42
1.
68
1.
60
0.
37
-0
.4
34
36
9
33
.1
1
51
.9
8
0.
64
94
14
40
07
2.
40
1.
98
1.
55
1.
98
0.
23
-0
.6
40
85
3
11
.5
1
69
.5
8
0.
17
94
14
70
21
1.
81
2.
87
3.
56
4.
30
4.
57
4.
52
3.
61
0.
44
-0
.3
59
47
3
31
.1
8
82
.0
6
0.
38
94
15
80
25
1.
35
1.
08
1.
02
1.
15
0.
37
-0
.4
32
06
3
54
.3
8
75
.1
5
0.
72
106
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
94
15
80
49
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
17
.5
1
18
.6
7
5.
30
2.
20
94
15
80
50
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.5
7
17
.3
8
3.
23
1.
20
94
15
80
54
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
25
.8
6
22
.1
3
3.
55
2.
40
94
15
80
58
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
41
.6
2
20
.4
1
8.
11
5.
70
94
15
80
60
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
30
.1
9
31
.8
4
3.
51
2.
70
94
15
80
65
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
16
.4
8
20
.5
1
4.
20
1.
60
94
15
80
75
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.5
3
18
.1
6
3.
58
2.
00
94
09
60
32
25
SY
31
3
25
N
/2
5E
 fi
ll 
ov
er
 e
nt
ry
w
ay
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
21
.9
2
19
.3
4
4.
28
2.
50
94
01
40
04
25
SY
31
3
SW
1/
4 
le
ve
l 2
1
Si
de
 S
cr
ap
er
Pe
nn
1
17
.6
2
28
.4
8
4.
98
3.
80
94
17
60
05
25
SY
31
3
24
N
/2
5E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
12
.9
7
15
.4
8
5.
57
0.
80
94
12
92
13
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
24
.5
2
23
.9
5
7.
18
4.
20
94
12
95
85
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
20
.6
8
28
.9
1
6.
22
3.
00
94
14
70
30
25
SY
31
3
F9
41
7
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
11
.8
9
12
.1
3
3.
52
0.
50
94
02
50
01
25
SY
31
3
31
N
/2
8E
 le
ve
l 2
1
G
ra
ve
r
Pe
nn
1
28
.9
8
34
.5
5
6.
12
5.
90
94
06
90
38
25
SY
31
3
26
N
/2
6E
 le
ve
l 1
 0
-1
5c
m
1
Si
de
 S
cr
ap
er
Pe
nn
1
28
.1
7
23
.0
9
8.
11
4.
10
94
17
50
06
25
SY
31
3
21
N
/2
6E
 L
.1
1
En
d 
Sc
ra
pe
r
Pe
nn
1
21
.0
8
19
.9
9
9.
40
4.
50
94
19
00
42
25
SY
31
3
25
N
/2
4E
 L
1
1
En
d 
Sc
ra
pe
r
Pe
nn
1
29
.9
5
28
.8
6
11
.9
4
11
.0
0
94
00
70
10
25
SY
31
3
32
N
/2
8E
 le
ve
l 3
 a
bo
ut
 1
0c
m
 a
bo
ve
 fl
oo
r 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
27
.2
4
37
.9
1
9.
88
10
.1
0
94
02
10
07
25
SY
31
3
33
N
/2
8E
 le
ve
l 3
1
En
d 
Sc
ra
pe
r
Pe
nn
1
19
.1
0
19
.8
0
4.
53
1.
40
94
04
30
02
25
SY
31
3
31
N
/2
9E
 le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
27
.1
1
22
.0
3
9.
50
5.
10
94
12
93
33
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
1
30
.4
5
15
.1
3
4.
35
1.
90
94
12
94
40
25
SY
31
3
F9
40
1
2
En
d 
Sc
ra
pe
r
Pe
nn
1
27
.2
4
19
.9
8
6.
81
3.
90
94
12
96
40
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
1
28
.2
3
17
.8
6
6.
05
3.
90
94
13
00
11
25
SY
31
3
F9
40
2
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
12
.8
6
26
.3
1
2.
63
0.
80
94
14
70
25
25
SY
31
3
F9
41
7
2
En
d 
Sc
ra
pe
r
Pe
nn
1
25
.8
9
23
.7
2
8.
30
6.
30
94
14
70
31
25
SY
31
3
F9
41
7
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
33
.8
8
36
.9
3
12
.1
8
9.
20
94
16
00
30
25
SY
31
3
F9
43
0
2
En
d 
Sc
ra
pe
r
Pe
nn
1
33
.8
1
23
.8
2
13
.1
3
12
.3
0
94
01
80
10
25
SY
31
3
33
N
/3
1E
 le
ve
l 2
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
35
.9
6
28
.8
4
7.
92
5.
10
94
04
60
01
25
SY
31
3
30
N
/2
7E
 le
ve
l 2
1
Sp
ok
e 
Sh
av
e
Pe
nn
1
27
.0
5
32
.8
1
3.
67
4.
70
94
06
90
37
25
SY
31
3
26
N
/2
6E
 le
ve
l 1
 0
-1
5c
m
1
Si
de
 S
cr
ap
er
Pe
nn
1
33
.5
1
24
.8
9
8.
80
9.
70
94
08
60
16
25
SY
31
3
28
N
/2
6E
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.0
7
16
.0
5
7.
21
3.
10
94
12
20
05
25
SY
31
3
31
N
/3
1E
 w
al
l
1
Si
de
 S
cr
ap
er
Pe
nn
1
26
.7
8
20
.6
0
4.
05
2.
20
107
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
94
15
80
49
2.
45
2.
00
1.
46
1.
65
1.
45
1.
94
1.
83
0.
35
-0
.4
61
82
5
30
.8
1
63
.9
6
0.
48
94
15
80
50
1.
42
1.
72
2.
07
1.
96
1.
54
1.
63
1.
73
0.
54
-0
.2
71
15
6
33
.2
9
61
.1
9
0.
54
94
15
80
54
1.
97
2.
16
2.
49
2.
21
0.
62
-0
.2
05
83
6
15
.6
8
78
.2
2
0.
20
94
15
80
58
2.
21
2.
30
2.
65
2.
39
0.
29
-0
.5
30
62
3
21
.7
6
93
.1
4
0.
23
94
15
80
60
1.
05
1.
78
1.
81
1.
55
0.
44
-0
.3
54
97
5
15
.9
7
89
.7
2
0.
18
94
15
80
65
1.
78
2.
52
2.
22
2.
17
0.
52
-0
.2
86
79
0
15
.2
5
63
.9
4
0.
24
94
15
80
75
1.
46
1.
86
1.
77
1.
70
0.
47
-0
.3
23
43
4
20
.2
8
69
.4
3
0.
29
94
09
60
32
2.
30
2.
61
1.
74
2.
22
0.
52
-0
.2
85
09
1
20
.6
9
75
.1
1
0.
28
94
01
40
04
3.
65
3.
62
3.
83
4.
57
4.
38
3.
79
3.
98
0.
80
-0
.0
97
34
6
23
.7
7
78
.7
5
0.
30
94
17
60
05
1.
52
1.
82
2.
84
4.
24
4.
39
3.
12
2.
99
0.
54
-0
.2
70
18
4
18
.8
0
45
.5
7
0.
41
94
12
92
13
2.
45
2.
84
1.
47
1.
29
1.
37
1.
62
1.
84
0.
26
-0
.5
91
30
7
30
.1
7
81
.7
1
0.
37
94
12
95
85
2.
21
2.
32
2.
06
2.
20
0.
35
-0
.4
51
36
8
12
.7
8
76
.4
8
0.
17
94
14
70
30
2.
23
2.
31
2.
92
2.
49
0.
71
-0
.1
50
34
3
11
.2
1
38
.5
2
0.
29
94
02
50
01
1.
43
1.
96
2.
11
1.
14
1.
26
1.
11
1.
50
0.
25
-0
.6
10
66
0
39
.9
6
10
4.
09
0.
38
94
06
90
38
4.
44
4.
59
2.
76
1.
88
1.
60
2.
18
2.
91
0.
36
-0
.4
45
12
8
39
.9
8
79
.7
3
0.
50
94
17
50
06
2.
91
2.
69
3.
16
2.
87
5.
26
3.
47
1.
07
1.
89
2.
71
2.
89
0.
31
-0
.5
12
23
0
52
.3
9
71
.5
4
0.
73
94
19
00
42
1.
46
1.
34
1.
19
3.
30
5.
90
3.
16
1.
16
0.
87
0.
98
2.
15
0.
18
-0
.7
44
56
6
72
.7
8
10
0.
25
0.
73
94
00
70
10
2.
79
2.
17
2.
09
2.
35
0.
24
-0
.6
23
68
9
24
.3
3
10
6.
82
0.
23
94
02
10
07
1.
76
2.
42
2.
43
2.
20
0.
49
-0
.3
13
67
6
20
.4
6
61
.0
4
0.
34
94
04
30
02
2.
53
2.
32
3.
17
2.
67
0.
28
-0
.5
51
21
2
17
.9
6
80
.8
6
0.
22
94
12
93
33
2.
23
2.
22
3.
09
2.
69
2.
43
2.
12
2.
46
0.
57
-0
.2
47
55
4
60
.5
5
75
.5
2
0.
80
94
12
94
40
2.
11
2.
20
1.
60
1.
72
2.
34
3.
38
2.
23
0.
33
-0
.4
84
84
2
26
.7
9
79
.4
2
0.
34
94
12
96
40
2.
43
3.
93
2.
51
2.
87
1.
99
1.
62
1.
45
1.
83
1.
27
2.
21
0.
37
-0
.4
37
36
3
56
.2
5
86
.5
6
0.
65
94
13
00
11
0.
81
1.
26
0.
69
0.
92
0.
35
-0
.4
56
16
8
24
.1
9
69
.4
1
0.
35
94
14
70
25
3.
26
5.
52
5.
59
4.
33
2.
65
6.
44
7.
04
6.
59
3.
17
4.
95
0.
60
-0
.2
24
47
3
71
.0
9
10
1.
13
0.
70
94
14
70
31
2.
00
1.
49
1.
70
1.
73
0.
14
-0
.8
47
60
1
16
.2
8
11
4.
63
0.
14
94
16
00
30
2.
54
3.
72
2.
67
3.
55
4.
58
5.
34
3.
74
0.
28
-0
.5
45
39
3
42
.1
6
90
.0
6
0.
47
94
01
80
10
1.
53
2.
09
2.
86
2.
16
0.
27
-0
.5
64
27
1
28
.3
8
10
5.
70
0.
27
94
04
60
01
1.
79
1.
59
1.
77
1.
72
0.
47
-0
.3
29
13
8
30
.1
8
10
0.
81
0.
30
94
06
90
37
2.
63
1.
83
2.
22
2.
23
0.
25
-0
.5
96
17
8
23
.8
7
10
3.
49
0.
23
94
08
60
16
2.
03
1.
54
1.
37
1.
65
0.
23
-0
.6
40
45
1
17
.8
7
69
.6
7
0.
26
94
12
20
05
1.
55
1.
63
1.
61
1.
60
0.
40
-0
.4
03
33
5
28
.4
9
94
.0
1
0.
30
108
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
94
20
10
03
25
SY
31
3
26
N
/2
3E
 L
.1
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
36
.9
1
17
.1
9
3.
57
2.
00
94
03
20
12
25
SY
31
3
31
N
/2
7E
 le
ve
l 3
1
Si
de
 S
cr
ap
er
Pe
nn
1
55
.6
7
20
.0
8
9.
23
7.
40
94
06
20
72
25
SY
31
3
29
N
/2
7E
 le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
27
.4
1
17
.8
7
7.
38
3.
30
94
12
92
11
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
43
.8
0
27
.0
6
7.
25
13
.8
0
94
12
93
69
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
9.
62
10
.1
9
3.
06
0.
20
94
12
93
70
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.8
0
19
.6
0
4.
01
1.
50
94
12
95
78
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
33
.4
4
19
.3
0
6.
01
3.
80
94
12
96
39
25
SY
31
3
F9
40
1
2
Si
de
 S
cr
ap
er
Pe
nn
1
26
.2
6
14
.6
0
4.
60
2.
20
94
15
80
66
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
18
.0
2
9.
77
2.
99
0.
40
94
16
00
46
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
22
.6
0
18
.3
2
5.
38
1.
50
94
16
00
50
25
SY
31
3
F9
43
0
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
17
.4
9
10
.6
2
2.
83
0.
40
94
09
50
03
25
SY
31
3
26
N
/2
5E
 e
nt
ry
 o
ve
rb
ur
de
n
1
Si
de
 S
cr
ap
er
Pe
nn
1
30
.4
3
27
.6
6
8.
73
7.
70
94
11
20
07
25
SY
31
3
30
N
/2
9E
 W
1/
2 
le
ve
l 2
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
29
.7
8
17
.1
5
2.
49
1.
40
94
06
20
78
25
SY
31
3
29
N
/2
7E
 le
ve
l 3
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
20
.3
5
15
.3
5
9.
31
1.
80
94
12
70
06
25
SY
31
3
SE
1/
4 
of
 h
ou
se
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
31
.8
1
14
.2
4
7.
63
3.
00
94
12
93
31
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
20
.0
4
10
.9
8
1.
94
0.
60
94
12
97
01
25
SY
31
3
F9
40
1
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
26
.6
8
20
.1
7
3.
78
2.
60
94
15
80
27
25
SY
31
3
F9
42
8
2
Si
de
 S
cr
ap
er
Pe
nn
1
27
.7
9
21
.0
1
5.
79
1.
90
94
15
80
69
25
SY
31
3
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
Pe
nn
1
16
.2
7
12
.0
5
5.
95
1.
00
00
10
29
25
R
H
69
4
R
oo
f f
al
l
1
En
d 
Sc
ra
pe
r
H
om
Fl
o
0
30
.8
5
18
.8
8
4.
93
3.
20
00
10
30
25
R
H
69
4
R
oo
f f
al
l
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
24
.1
3
16
.2
9
5.
97
2.
30
00
40
05
25
R
H
69
4
90
0N
/9
02
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
44
.4
0
45
.5
1
8.
84
16
.7
0
00
40
06
25
R
H
69
4
90
0N
/9
02
E 
to
 fl
oo
r
1
Si
de
 S
cr
ap
er
Sh
aw
0
50
.4
7
27
.7
7
7.
95
10
.0
0
01
30
06
25
R
H
69
4
90
2N
/9
04
E 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
20
.1
5
15
.9
8
3.
63
1.
00
01
30
27
25
R
H
69
4
90
2N
/9
04
E 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
34
.9
2
18
.5
3
10
.0
5
6.
60
02
20
04
25
R
H
69
4
90
4N
/9
04
E 
to
 fl
oo
r
1
Si
de
 S
cr
ap
er
H
om
Fl
o
0
59
.7
6
14
.3
2
14
.3
3
10
.3
0
00
30
02
25
R
H
69
4
F9
40
3
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
85
.3
9
52
.0
4
10
.1
5
38
.5
0
00
30
04
25
R
H
69
4
F9
40
3 
N
W
 c
or
ne
r
2
Sp
ok
e 
Sh
av
e
B
nd
Fl
o
0
53
.8
5
46
.4
6
6.
90
16
.9
0
00
30
18
25
R
H
69
4
F9
40
3
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
70
.2
3
16
.2
8
8.
59
11
.2
0
00
30
19
25
R
H
69
4
F9
40
3
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
45
.2
8
19
.9
1
5.
98
6.
00
00
30
21
25
R
H
69
4
F9
40
3
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
39
.2
8
15
.1
5
6.
46
3.
90
03
11
83
25
R
H
69
4
F9
40
4
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
58
.7
1
24
.2
6
12
.7
8
12
.7
0
03
11
84
25
R
H
69
4
F9
40
4
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
28
.8
3
17
.3
7
5.
82
3.
50
109
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
94
20
10
03
1.
37
1.
84
1.
98
1.
73
0.
48
-0
.3
14
62
2
11
.3
9
90
.4
3
0.
13
94
03
20
12
1.
40
1.
01
1.
19
1.
20
0.
13
-0
.8
86
02
0
30
.7
1
13
0.
47
0.
24
94
06
20
72
1.
64
1.
98
1.
94
1.
85
0.
25
-0
.6
00
88
5
19
.3
7
74
.9
2
0.
26
94
12
92
11
1.
09
1.
72
1.
44
2.
18
3.
44
4.
26
2.
36
0.
33
-0
.4
87
42
6
37
.9
2
10
7.
85
0.
35
94
12
93
69
1.
29
1.
38
1.
74
1.
47
0.
48
-0
.3
18
40
4
8.
75
31
.2
1
0.
28
94
12
93
70
1.
36
1.
21
2.
26
1.
61
0.
40
-0
.3
96
31
8
20
.0
9
61
.8
4
0.
32
94
12
95
78
2.
10
1.
92
2.
64
2.
22
0.
37
-0
.4
32
52
1
21
.8
2
84
.7
7
0.
26
94
12
96
39
1.
97
2.
60
2.
73
2.
43
0.
53
-0
.2
77
15
2
16
.0
0
69
.2
3
0.
23
94
15
80
66
1.
50
1.
37
1.
49
1.
45
0.
48
-0
.3
14
30
3
17
.0
6
47
.2
5
0.
36
94
16
00
46
1.
65
2.
40
1.
74
1.
93
0.
36
-0
.4
45
22
5
21
.5
4
65
.1
0
0.
33
94
16
00
50
0.
98
1.
44
1.
07
1.
16
0.
41
-0
.3
87
32
8
16
.6
5
48
.3
1
0.
34
94
09
50
03
1.
16
1.
65
1.
88
1.
56
0.
18
-0
.7
47
89
0
27
.7
2
97
.5
0
0.
28
94
11
20
07
1.
46
1.
55
1.
43
1.
48
0.
59
-0
.2
25
93
8
25
.4
2
79
.7
8
0.
32
94
06
20
78
3.
34
3.
99
3.
89
3.
74
0.
40
-0
.3
96
07
8
19
.8
3
55
.7
2
0.
36
94
12
70
06
1.
38
1.
52
1.
93
1.
61
0.
21
-0
.6
75
69
9
13
.3
9
71
.9
2
0.
19
94
12
93
31
1.
38
1.
87
1.
70
1.
98
1.
96
1.
52
1.
74
0.
90
-0
.0
47
25
2
31
.0
6
49
.6
3
0.
63
94
12
97
01
2.
36
2.
34
1.
49
2.
06
0.
54
-0
.2
63
62
5
11
.3
4
75
.7
7
0.
15
94
15
80
27
0.
75
1.
78
2.
08
1.
54
0.
27
-0
.5
75
15
8
21
.1
5
73
.2
5
0.
29
94
15
80
69
1.
94
2.
52
4.
37
2.
94
0.
49
-0
.3
06
17
0
14
.3
2
44
.1
4
0.
32
00
10
29
2.
43
2.
36
1.
16
2.
33
3.
07
3.
08
1.
48
1.
37
1.
31
2.
07
0.
42
-0
.3
76
87
7
64
.5
6
83
.0
9
0.
78
00
10
30
1.
56
2.
41
2.
68
1.
38
1.
92
1.
80
1.
18
1.
11
1.
17
1.
69
0.
28
-0
.5
48
08
8
68
.4
5
68
.4
5
1.
00
00
40
05
2.
18
3.
31
3.
20
2.
03
3.
69
3.
41
2.
97
0.
34
-0
.4
73
69
6
96
.1
1
14
4.
77
0.
66
00
40
06
2.
11
1.
20
2.
35
1.
89
0.
24
-0
.6
23
90
5
45
.7
4
12
7.
79
0.
36
01
30
06
0.
92
2.
75
3.
54
1.
14
1.
64
1.
83
1.
97
0.
54
-0
.2
65
44
0
48
.8
7
56
.6
0
0.
86
01
30
27
2.
26
1.
66
1.
15
1.
69
0.
17
-0
.7
74
27
9
64
.8
5
96
.3
0
0.
67
02
20
04
2.
34
3.
70
2.
84
2.
96
0.
21
-0
.6
84
95
4
59
.4
5
13
1.
15
0.
45
00
30
02
1.
50
3.
30
7.
11
3.
20
1.
63
1.
65
3.
07
0.
30
-0
.5
19
32
8
20
0.
69
22
2.
19
0.
90
00
30
04
2.
03
2.
11
2.
15
2.
10
0.
30
-0
.5
16
63
0
15
3.
64
16
7.
68
0.
92
00
30
18
5.
55
5.
40
4.
78
5.
24
0.
61
-0
.2
14
66
2
82
.8
4
15
8.
80
0.
52
00
30
19
1.
83
1.
70
1.
85
3.
34
3.
90
4.
31
2.
82
0.
47
-0
.3
26
45
2
83
.7
5
11
4.
25
0.
73
00
30
21
3.
32
3.
66
2.
64
1.
26
2.
21
2.
81
2.
65
0.
41
-0
.3
86
98
7
80
.6
2
97
.4
9
0.
83
03
11
83
0.
80
2.
75
1.
26
1.
60
0.
13
-0
.9
02
41
1
38
.8
9
13
3.
82
0.
29
03
11
84
2.
41
1.
40
3.
08
1.
96
0.
97
1.
93
1.
96
0.
34
-0
.4
72
66
7
54
.5
5
78
.7
1
0.
69
110
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
03
11
85
25
R
H
69
4
F9
40
4
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
34
.1
3
24
.4
5
6.
47
3.
40
03
20
21
25
R
H
69
4
F9
40
5
2
En
d 
Sc
ra
pe
r
H
om
Fl
o
0
73
.8
8
20
.7
7
10
.7
8
16
.7
0
03
20
22
25
R
H
69
4
F9
40
5
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
41
.9
0
21
.8
9
6.
64
7.
20
03
20
27
25
R
H
69
4
F9
40
5
2
Si
de
 S
cr
ap
er
?T
an
0
49
.9
0
28
.1
4
8.
41
9.
40
03
20
30
25
R
H
69
4
F9
40
5
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
0
35
.0
9
17
.5
9
8.
31
3.
80
03
21
93
25
R
H
69
4
F9
40
5
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
48
.1
5
56
.3
0
15
.3
6
32
.7
0
03
31
51
25
R
H
69
4
F9
40
6
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
39
.5
3
21
.5
6
7.
09
7.
50
03
40
21
25
R
H
69
4
F9
40
7
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
61
.4
9
17
.4
5
8.
01
9.
10
03
40
23
25
R
H
69
4
F9
40
7
2
R
et
ou
ch
ed
 F
la
ke
?T
an
0
24
.9
8
30
.1
8
6.
63
3.
70
03
40
24
25
R
H
69
4
F9
40
7
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
32
.2
5
18
.5
2
3.
89
1.
80
03
50
15
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
29
.0
4
30
.3
3
8.
37
9.
10
03
50
16
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
34
.4
6
30
.3
2
8.
99
8.
80
03
50
18
25
R
H
69
4
F9
40
8
2
Si
de
 S
cr
ap
er
W
re
f
0
55
.7
5
24
.7
4
11
.4
4
13
.3
0
03
80
19
25
R
H
69
4
F9
40
8
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
41
.7
8
12
.1
7
7.
21
13
.3
0
03
50
24
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
?G
en
0
27
.7
9
31
.0
3
8.
31
5.
50
03
50
28
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
43
.4
5
19
.1
1
7.
80
6.
30
03
50
33
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
17
.7
9
31
.5
9
2.
91
1.
50
03
50
34
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
30
.1
9
16
.3
4
4.
76
2.
30
03
53
20
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
W
eA
r
0
44
.1
1
18
.7
3
6.
95
5.
70
03
53
21
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
35
.6
6
19
.3
2
12
.5
0
6.
80
03
53
23
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
26
.0
1
29
.2
7
3.
70
2.
50
03
53
25
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
26
.7
9
15
.2
3
10
.5
6
4.
20
00
90
60
25
R
H
69
4
En
try
w
ay
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
?G
en
0
24
.8
4
26
.7
8
4.
28
2.
90
02
10
03
25
R
H
69
4
90
4N
/9
00
E 
to
 fl
oo
r
1
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
42
.1
1
26
.6
3
9.
62
13
.2
0
03
80
07
25
R
H
69
4
F9
41
1
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
32
.0
1
19
.2
9
12
.6
4
5.
50
07
70
08
25
R
H
69
4
F9
45
4
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
0
31
.3
6
18
.3
1
4.
98
1.
90
07
90
06
25
R
H
69
4
F9
45
5
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
32
.7
0
17
.9
5
4.
44
2.
50
08
90
04
25
R
H
69
4
F9
42
5
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
47
.7
3
18
.8
3
9.
64
8.
60
00
10
31
25
R
H
69
4
R
oo
f f
al
l
1
Si
de
 S
cr
ap
er
B
nd
Fl
o
1
24
.1
5
22
.9
2
7.
14
3.
50
00
10
38
25
R
H
69
4
R
oo
f f
al
l
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
39
.1
4
22
.1
1
10
.0
7
8.
50
00
40
07
25
R
H
69
4
90
0N
/9
02
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
1
27
.6
6
30
.9
5
4.
43
3.
90
00
40
08
25
R
H
69
4
90
0N
/9
02
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
23
.1
7
19
.7
6
2.
68
1.
20
00
40
45
25
R
H
69
4
90
0N
/9
02
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
?T
an
1
31
.1
3
13
.1
0
5.
32
2.
30
111
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
03
11
85
1.
35
2.
01
1.
84
1.
73
0.
27
-0
.5
72
85
8
62
.1
4
94
.1
1
0.
66
03
20
21
6.
61
6.
43
5.
55
2.
04
2.
18
1.
59
2.
59
3.
98
2.
21
3.
69
0.
34
-0
.4
65
59
2
16
8.
49
16
8.
49
1.
00
03
20
22
3.
61
2.
42
3.
43
3.
17
1.
41
1.
52
2.
59
0.
39
-0
.4
08
86
8
76
.3
1
10
3.
58
0.
74
03
20
27
1.
57
1.
59
1.
11
1.
42
0.
17
-0
.7
72
50
8
77
.4
9
11
9.
35
0.
65
03
20
30
3.
01
2.
12
1.
41
2.
38
1.
53
1.
50
1.
99
0.
24
-0
.6
20
74
8
30
.7
2
85
.5
5
0.
36
03
21
93
1.
70
1.
75
1.
39
2.
03
1.
40
1.
58
1.
64
0.
11
-0
.9
71
54
7
11
2.
62
15
1.
35
0.
74
03
31
51
2.
87
2.
63
2.
41
4.
59
1.
79
2.
35
1.
48
1.
13
1.
61
2.
32
0.
33
-0
.4
85
15
8
90
.5
7
99
.1
3
0.
91
03
40
21
2.
01
2.
78
5.
30
3.
36
0.
42
-0
.3
77
29
3
74
.8
3
13
8.
33
0.
54
03
40
23
1.
97
1.
95
2.
11
1.
05
2.
35
1.
54
1.
83
0.
28
-0
.5
59
06
2
85
.7
7
85
.7
7
1.
00
03
40
24
1.
12
1.
02
1.
53
1.
22
0.
31
-0
.5
03
59
0
60
.0
9
82
.4
5
0.
73
03
50
15
3.
66
6.
55
3.
36
2.
14
1.
97
1.
79
2.
88
3.
90
5.
02
3.
47
0.
41
-0
.3
82
39
6
80
.5
0
10
3.
67
0.
78
03
50
16
3.
29
1.
94
1.
86
2.
45
2.
16
1.
84
2.
26
0.
25
-0
.5
99
65
1
93
.0
4
10
4.
25
0.
89
03
50
18
3.
14
4.
91
4.
80
1.
77
1.
30
2.
65
0.
83
1.
05
0.
75
2.
36
0.
21
-0
.6
85
51
4
85
.8
9
13
1.
68
0.
65
03
80
19
3.
66
2.
62
2.
17
1.
64
4.
16
2.
64
2.
82
0.
39
-0
.4
07
68
6
72
.1
6
98
.6
9
0.
73
03
50
24
2.
25
2.
18
2.
65
2.
36
0.
28
-0
.5
46
68
9
65
.5
3
88
.1
0
0.
74
03
50
28
3.
80
4.
07
0.
61
1.
00
1.
68
2.
29
2.
25
0.
29
-0
.5
39
91
2
93
.6
7
10
7.
72
0.
87
03
50
33
0.
76
0.
98
1.
51
1.
08
0.
37
-0
.4
30
46
9
36
.7
9
81
.7
8
0.
45
03
50
34
1.
19
1.
29
1.
51
1.
33
0.
28
-0
.5
53
75
5
27
.8
0
77
.2
4
0.
36
03
53
20
1.
88
1.
73
2.
65
2.
09
0.
30
-0
.5
21
83
9
61
.4
2
10
7.
35
0.
57
03
53
21
1.
60
1.
78
0.
47
1.
28
0.
10
-0
.9
89
70
0
33
.8
8
92
.4
8
0.
37
03
53
23
1.
71
1.
66
1.
20
1.
52
0.
41
-0
.3
86
35
8
81
.5
7
88
.1
7
0.
93
03
53
25
1.
91
3.
55
3.
07
2.
84
0.
27
-0
.5
70
34
6
47
.2
5
66
.5
1
0.
71
00
90
60
2.
76
2.
37
2.
64
2.
59
0.
61
-0
.2
18
14
4
66
.1
4
82
.3
4
0.
80
02
10
03
4.
24
2.
87
3.
07
2.
60
1.
87
2.
18
2.
16
1.
62
1.
62
2.
47
0.
26
-0
.5
90
47
8
10
4.
79
12
0.
38
0.
87
03
80
07
4.
26
2.
90
2.
78
2.
38
1.
67
0.
87
2.
48
0.
20
-0
.7
07
29
5
58
.2
6
81
.4
3
0.
72
07
70
08
1.
48
1.
55
1.
69
1.
57
0.
32
-0
.5
01
33
0
32
.9
6
80
.3
2
0.
41
07
90
06
2.
04
2.
60
1.
37
2.
00
0.
45
-0
.3
46
35
3
22
.6
6
82
.8
7
0.
27
08
90
04
2.
88
2.
91
3.
34
1.
95
3.
16
1.
99
2.
86
1.
96
1.
49
2.
50
0.
26
-0
.5
86
13
7
11
5.
80
11
5.
80
1.
00
00
10
31
1.
78
2.
94
2.
92
2.
55
0.
36
-0
.4
47
15
8
23
.1
4
80
.0
7
0.
29
00
10
38
2.
15
3.
22
1.
93
1.
57
2.
63
2.
17
2.
28
0.
23
-0
.6
45
09
5
76
.7
6
96
.7
3
0.
79
00
40
07
2.
56
1.
56
2.
08
1.
44
1.
67
2.
11
1.
91
0.
43
-0
.3
65
37
0
67
.5
5
86
.1
1
0.
78
00
40
08
0.
68
1.
11
1.
34
0.
68
0.
91
0.
39
0.
53
0.
34
0.
24
0.
69
0.
26
-0
.5
89
28
6
50
.6
0
69
.7
3
0.
73
00
40
45
1.
53
2.
69
1.
88
2.
46
1.
97
1.
49
2.
00
0.
38
-0
.4
24
88
2
61
.6
3
78
.1
2
0.
79
112
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
00
60
04
25
R
H
69
4
90
4N
/9
02
E 
flo
or
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
30
.6
7
29
.2
4
10
.9
6
8.
60
01
20
05
25
R
H
69
4
90
2N
/9
00
E 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Sh
aw
1
34
.2
7
38
.2
4
6.
10
8.
00
02
10
04
25
R
H
69
4
90
4N
/9
00
E 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
27
.2
6
19
.7
3
4.
93
3.
10
00
30
03
25
R
H
69
4
F9
40
3
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
1
89
.3
0
54
.3
8
11
.4
3
56
.1
0
02
90
12
25
R
H
69
4
90
6N
/9
00
E 
F9
40
1
2
Sp
ok
e 
Sh
av
e
H
om
Fl
o
1
35
.1
9
21
.3
4
5.
10
3.
30
03
31
54
25
R
H
69
4
F9
40
6
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
1
68
.6
4
21
.1
6
5.
86
8.
80
03
31
58
25
R
H
69
4
F9
40
6
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
36
.3
4
16
.5
1
5.
84
3.
90
03
32
05
25
R
H
69
4
F9
40
6
2
R
et
ou
ch
ed
 F
la
ke
W
eA
r
1
39
.6
9
22
.7
2
10
.5
5
8.
80
03
40
54
25
R
H
69
4
F9
40
7
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
27
.6
5
26
.8
8
8.
64
8.
80
03
50
21
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
32
.1
7
33
.9
7
4.
86
5.
20
03
50
25
25
R
H
69
4
F9
40
8
2
Si
de
 S
cr
ap
er
Sh
aw
1
41
.5
4
23
.0
3
10
.7
6
9.
70
03
50
36
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
21
.3
5
18
.9
8
5.
20
1.
80
03
70
24
25
R
H
69
4
F9
41
0
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
20
.0
5
9.
53
7.
95
1.
10
05
10
11
25
R
H
69
4
F9
42
5
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
18
.4
0
17
.3
8
5.
40
1.
80
01
70
03
25
R
H
69
4
90
0N
/9
00
E 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
W
eA
r
1
26
.0
1
19
.9
7
5.
67
3.
50
03
50
22
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
30
.1
1
16
.6
5
7.
29
5.
10
03
50
27
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
Sh
aw
1
18
.1
6
26
.3
5
8.
15
4.
40
03
50
29
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
24
.2
9
21
.0
3
6.
07
3.
30
00
90
59
25
R
H
69
4
En
try
w
ay
 to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
22
.6
5
25
.6
8
8.
47
5.
70
03
20
29
25
R
H
69
4
F9
40
5
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
39
.7
1
28
.0
4
8.
00
7.
60
03
50
17
25
R
H
69
4
F9
40
8
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
1
21
.4
9
18
.4
2
4.
66
2.
50
03
50
26
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
W
eA
r
1
19
.5
0
12
.5
2
2.
58
0.
90
03
53
19
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
23
.7
5
26
.3
0
5.
27
4.
00
05
10
07
25
R
H
69
4
F9
42
5
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
34
.3
3
26
.1
9
8.
60
5.
30
03
31
52
25
R
H
69
4
F9
40
6
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
1
33
.3
5
26
.9
8
7.
37
6.
90
03
53
29
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
18
.9
0
9.
56
3.
05
0.
40
00
10
40
25
R
H
69
4
R
oo
f f
al
l
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
31
.7
7
25
.1
9
12
.5
7
9.
30
03
11
92
25
R
H
69
4
F9
40
4
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
16
.5
0
7.
28
3.
00
0.
30
03
50
23
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
?T
an
1
12
.9
0
12
.7
9
2.
78
0.
40
03
50
31
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
14
.4
4
13
.8
2
3.
88
0.
80
03
53
22
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
40
.3
9
27
.2
2
12
.0
4
17
.6
0
03
53
26
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
26
.0
0
10
.0
8
8.
14
1.
80
03
53
27
25
R
H
69
4
F9
40
8
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
17
.8
3
9.
75
4.
67
0.
80
113
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
00
60
04
1.
03
1.
99
1.
54
1.
52
0.
14
-0
.8
57
96
7
79
.2
9
99
.0
8
0.
80
01
20
05
1.
86
1.
76
2.
49
1.
76
2.
27
1.
07
1.
87
0.
31
-0
.5
13
48
8
58
.7
5
11
4.
35
0.
51
02
10
04
2.
35
1.
41
2.
34
1.
55
3.
51
1.
82
2.
16
0.
44
-0
.3
58
39
3
59
.6
5
79
.1
8
0.
75
00
30
03
5.
40
9.
26
5.
50
2.
84
3.
53
1.
73
4.
71
0.
41
-0
.3
85
02
5
18
3.
17
22
9.
93
0.
80
02
90
12
1.
81
1.
83
1.
27
1.
68
1.
71
2.
41
1.
49
1.
65
1.
13
1.
66
0.
33
-0
.4
87
46
2
79
.9
4
94
.3
1
0.
85
03
31
54
2.
44
3.
04
4.
09
2.
29
5.
06
0.
59
2.
92
0.
50
-0
.3
02
51
5
11
7.
16
15
6.
86
0.
75
03
31
58
1.
82
2.
02
1.
37
1.
74
0.
30
-0
.5
25
86
4
47
.9
6
86
.3
7
0.
56
03
32
05
0.
69
0.
77
2.
91
1.
46
0.
14
-0
.8
58
90
0
65
.8
5
10
4.
33
0.
63
03
40
54
2.
04
2.
31
1.
75
2.
06
2.
75
1.
81
2.
12
0.
25
-0
.6
10
17
8
49
.5
8
89
.9
0
0.
55
03
50
21
1.
41
1.
97
1.
36
1.
58
0.
33
-0
.4
87
97
9
36
.9
3
10
5.
63
0.
35
03
50
25
3.
78
3.
54
2.
58
1.
13
2.
43
0.
74
2.
37
0.
22
-0
.6
57
06
4
76
.7
1
11
2.
11
0.
68
03
50
36
2.
49
2.
21
1.
73
2.
14
0.
41
-0
.3
85
59
0
45
.5
2
64
.3
4
0.
71
03
70
24
1.
60
1.
21
0.
97
1.
26
0.
16
-0
.7
99
99
7
14
.7
3
46
.6
5
0.
32
05
10
11
2.
45
1.
78
1.
01
1.
75
0.
32
-0
.4
89
35
6
24
.3
7
65
.0
1
0.
37
01
70
03
3.
23
2.
93
2.
71
2.
14
1.
64
2.
27
2.
49
0.
44
-0
.3
57
38
4
48
.0
0
77
.6
4
0.
62
03
50
22
2.
65
2.
39
3.
80
3.
05
2.
77
6.
19
3.
48
0.
48
-0
.3
21
14
8
66
.8
2
80
.1
2
0.
83
03
50
27
2.
98
2.
79
3.
32
2.
15
3.
20
3.
67
3.
02
0.
37
-0
.4
31
15
1
23
.9
3
77
.4
8
0.
31
03
50
29
2.
87
1.
80
1.
22
1.
19
1.
22
1.
16
1.
58
0.
26
-0
.5
84
53
2
39
.3
8
75
.0
3
0.
52
00
90
59
4.
82
4.
25
3.
34
2.
95
2.
63
2.
52
3.
42
0.
40
-0
.3
93
85
7
41
.2
6
79
.5
7
0.
52
03
20
29
1.
75
1.
62
1.
57
2.
15
2.
18
1.
65
1.
98
3.
04
1.
98
1.
99
0.
25
-0
.6
04
23
7
78
.7
5
10
3.
32
0.
76
03
50
17
3.
10
3.
61
2.
90
2.
10
1.
45
1.
83
1.
30
1.
71
1.
03
2.
11
0.
45
-0
.3
44
10
3
48
.9
0
67
.0
4
0.
73
03
50
26
1.
96
1.
73
1.
90
2.
18
2.
04
1.
91
1.
95
0.
76
-0
.1
21
58
5
12
.0
7
53
.0
1
0.
23
03
53
19
3.
24
3.
46
2.
78
1.
99
3.
05
2.
65
2.
86
0.
54
-0
.2
65
44
5
27
.3
5
82
.8
6
0.
33
05
10
07
1.
40
1.
42
0.
81
0.
95
1.
55
1.
37
1.
25
0.
15
-0
.8
37
58
8
85
.4
0
99
.5
9
0.
86
03
31
52
5.
12
4.
50
2.
29
3.
97
0.
54
-0
.2
68
67
7
33
.5
6
99
.4
9
0.
34
03
53
29
1.
43
2.
65
1.
79
1.
96
0.
64
-0
.1
92
04
4
18
.4
1
48
.8
7
0.
38
00
10
40
3.
54
2.
31
2.
54
2.
80
0.
22
-0
.6
52
17
7
54
.9
8
10
1.
50
0.
54
03
11
92
1.
83
2.
01
2.
25
2.
03
0.
68
-0
.1
69
62
5
8.
66
35
.4
6
0.
24
03
50
23
2.
74
2.
37
1.
96
1.
87
1.
34
0.
89
1.
87
0.
67
-0
.1
72
20
3
41
.8
2
41
.8
2
1.
00
03
50
31
3.
38
3.
57
2.
14
1.
41
2.
41
1.
61
2.
43
3.
86
3.
60
2.
71
0.
70
-0
.1
55
86
2
33
.0
7
46
.6
6
0.
71
03
53
22
8.
60
9.
43
7.
57
8.
53
0.
71
-0
.1
49
67
7
19
.4
5
11
7.
02
0.
17
03
53
26
2.
40
2.
68
3.
08
1.
58
1.
44
1.
28
2.
08
0.
26
-0
.5
92
56
1
58
.9
6
58
.9
6
1.
00
03
53
27
1.
89
2.
53
3.
15
1.
15
1.
53
0.
93
1.
86
0.
40
-0
.3
99
80
4
25
.5
8
45
.8
0
0.
56
114
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
04
20
14
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
En
d 
Sc
ra
pe
r
H
om
Fl
o
0
37
.0
1
22
.0
8
7.
43
6.
70
04
20
16
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
Si
de
 S
cr
ap
er
W
re
f
0
51
.8
0
17
.8
1
6.
89
5.
10
04
20
19
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
20
.5
0
24
.3
9
4.
71
2.
20
04
20
22
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
27
.1
3
14
.2
9
3.
73
1.
60
04
20
27
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
36
.1
4
20
.8
6
6.
16
2.
80
04
20
33
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
26
.7
1
22
.3
1
5.
30
2.
60
04
20
36
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
30
.5
4
33
.4
5
3.
61
2.
60
04
30
11
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
Si
de
 S
cr
ap
er
Sh
aw
0
40
.7
7
10
.0
9
4.
12
2.
30
04
30
14
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
59
.3
7
29
.7
5
7.
54
14
.6
0
04
30
16
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
20
.0
4
16
.0
7
6.
17
1.
40
04
30
17
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
37
.1
2
29
.1
1
5.
26
4.
30
04
30
21
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
0
17
.0
8
23
.6
9
5.
70
1.
70
04
30
27
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
0
17
.2
3
14
.7
5
2.
55
0.
50
04
31
63
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
26
.6
2
14
.4
9
3.
85
1.
30
05
10
20
25
R
H
70
1
Sq
00
2
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
35
.8
0
17
.5
4
6.
40
3.
80
05
20
07
25
R
H
70
1
Sq
00
3
1
En
d 
Sc
ra
pe
r
B
nd
Fl
o
0
54
.6
7
19
.8
4
7.
81
10
.3
0
05
20
10
25
R
H
70
1
Sq
00
3
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
24
.4
7
22
.2
5
4.
34
2.
00
01
22
97
25
R
H
70
1
F9
41
2
2
En
d 
Sc
ra
pe
r
H
om
Fl
o
0
36
.0
8
21
.0
2
8.
55
7.
20
01
23
00
25
R
H
70
1
F9
41
2
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
0
51
.0
0
30
.6
0
4.
58
7.
70
01
23
11
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
31
.9
1
18
.4
8
6.
13
2.
70
01
23
13
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
8.
17
10
.2
1
3.
84
0.
20
01
23
29
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
40
.7
7
28
.3
2
6.
45
5.
90
01
30
15
25
R
H
70
1
F9
41
3
2
Si
de
 S
cr
ap
er
H
om
Fl
o
0
80
.4
9
25
.1
2
9.
86
18
.0
0
01
30
17
25
R
H
70
1
F9
41
3
2
Si
de
 S
cr
ap
er
H
om
Fl
o
0
66
.4
2
20
.6
8
6.
27
8.
40
01
30
24
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
33
.7
5
21
.6
8
5.
93
5.
30
01
30
32
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
17
.8
1
13
.5
6
2.
92
0.
50
01
31
40
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
0
24
.6
8
13
.9
0
2.
45
0.
90
01
31
42
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
24
.6
3
9.
95
4.
31
0.
70
01
00
07
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
22
.0
0
14
.4
6
3.
03
0.
80
01
00
09
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
0
25
.7
1
21
.0
2
4.
53
2.
30
02
80
03
25
R
H
70
1
F9
42
8
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
0
50
.5
4
39
.4
9
10
.2
7
17
.0
0
04
20
18
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
Sh
aw
1
34
.9
7
42
.7
0
7.
85
10
.0
0
04
20
20
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
Sp
ok
e 
Sh
av
e
B
nd
Fl
o
1
22
.9
5
27
.4
3
7.
65
3.
80
115
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
04
20
14
1.
69
1.
60
1.
79
4.
20
4.
70
4.
06
2.
04
2.
15
1.
96
2.
69
0.
36
-0
.4
41
23
7
86
.7
5
93
.2
4
0.
93
04
20
16
1.
85
2.
86
2.
51
3.
26
3.
52
2.
65
2.
78
0.
40
-0
.3
94
17
4
69
.0
4
12
0.
92
0.
57
04
20
19
1.
02
1.
92
1.
71
1.
34
1.
77
1.
39
1.
53
0.
32
-0
.4
88
32
9
30
.9
5
69
.8
2
0.
44
04
20
22
1.
04
1.
46
0.
84
0.
80
1.
35
0.
96
1.
08
0.
29
-0
.5
38
28
5
24
.7
2
72
.5
4
0.
34
04
20
27
1.
49
0.
71
1.
92
1.
37
0.
22
-0
.6
52
86
0
24
.2
6
88
.4
7
0.
27
04
20
33
1.
79
1.
84
1.
72
0.
90
1.
07
1.
10
1.
40
0.
26
-0
.5
78
14
8
32
.8
5
77
.0
8
0.
43
04
20
36
0.
66
0.
87
1.
07
0.
87
0.
24
-0
.6
17
98
8
18
.5
1
10
2.
63
0.
18
04
30
11
2.
64
3.
05
2.
98
3.
24
3.
08
3.
03
3.
02
3.
35
3.
13
3.
06
0.
74
-0
.1
29
17
6
83
.8
0
89
.6
5
0.
93
04
30
14
2.
28
3.
48
2.
84
2.
34
1.
76
2.
34
2.
52
1.
65
1.
90
2.
35
0.
31
-0
.5
06
30
3
10
8.
61
14
7.
03
0.
74
04
30
16
1.
40
1.
36
1.
03
1.
26
0.
20
-0
.6
89
91
5
11
.0
5
59
.3
0
0.
19
04
30
17
1.
63
1.
66
2.
40
1.
14
1.
93
1.
20
1.
66
0.
32
-0
.5
00
87
8
57
.9
6
10
1.
70
0.
57
04
30
21
1.
13
1.
45
1.
55
1.
38
0.
24
-0
.6
15
99
6
12
.6
5
63
.5
8
0.
20
04
30
27
0.
81
0.
91
0.
66
0.
79
0.
31
-0
.5
08
91
3
15
.4
5
49
.5
3
0.
31
04
31
63
1.
12
0.
72
0.
85
0.
90
0.
23
-0
.6
31
21
8
21
.5
9
67
.7
3
0.
32
05
10
20
1.
00
1.
40
1.
26
1.
22
0.
19
-0
.7
19
82
0
13
.6
7
92
.4
3
0.
15
05
20
07
2.
28
2.
60
2.
54
3.
05
1.
52
4.
36
2.
37
1.
51
1.
84
2.
45
0.
31
-0
.5
03
48
5
11
4.
32
12
5.
80
0.
91
05
20
10
0.
85
0.
73
0.
90
0.
83
0.
19
-0
.7
18
41
2
13
.6
1
71
.0
1
0.
19
01
22
97
2.
11
2.
02
1.
20
2.
67
1.
59
2.
31
2.
38
3.
00
2.
69
2.
22
0.
26
-0
.5
85
61
3
87
.3
2
92
.5
4
0.
94
01
23
00
1.
14
1.
42
1.
41
1.
90
1.
19
1.
70
1.
46
0.
32
-0
.4
96
51
3
95
.9
4
12
8.
68
0.
75
01
23
11
1.
91
1.
26
0.
86
1.
34
0.
22
-0
.6
60
35
6
22
.9
0
77
.4
9
0.
30
01
23
13
1.
32
1.
15
0.
97
1.
15
0.
30
-0
.5
23
63
3
7.
46
28
.7
0
0.
26
01
23
29
1.
06
1.
39
1.
01
1.
15
0.
18
-0
.7
48
86
2
33
.2
9
11
3.
07
0.
29
01
30
15
2.
40
2.
54
2.
99
1.
64
1.
86
2.
05
2.
03
2.
20
2.
23
2.
21
0.
22
-0
.6
49
48
5
13
7.
66
18
3.
76
0.
75
01
30
17
1.
41
1.
75
2.
48
2.
37
1.
44
1.
41
1.
72
3.
17
2.
36
2.
01
0.
32
-0
.4
94
07
1
11
9.
88
14
9.
69
0.
80
01
30
24
4.
26
5.
47
4.
95
4.
89
0.
82
-0
.0
83
74
6
29
.5
0
88
.4
7
0.
33
01
30
32
0.
57
1.
11
1.
10
1.
05
1.
93
0.
89
1.
11
0.
38
-0
.4
20
06
0
37
.7
3
50
.3
1
0.
75
01
31
40
1.
27
0.
92
1.
33
1.
17
0.
48
-0
.3
20
98
0
26
.2
8
62
.4
9
0.
42
01
31
42
0.
83
0.
92
1.
26
1.
00
0.
23
-0
.6
34
47
7
25
.3
1
55
.2
1
0.
46
01
00
07
0.
88
1.
29
0.
82
1.
03
1.
01
0.
82
0.
98
0.
32
-0
.4
90
21
7
21
.0
4
61
.7
3
0.
34
01
00
09
0.
89
1.
20
1.
15
1.
08
0.
24
-0
.6
22
67
4
21
.5
2
81
.3
5
0.
26
02
80
03
2.
35
1.
63
2.
11
2.
03
0.
20
-0
.7
04
07
4
27
.0
9
13
6.
36
0.
20
04
20
18
1.
23
2.
21
2.
43
1.
96
0.
25
-0
.6
02
61
4
37
.4
6
12
6.
92
0.
30
04
20
20
1.
23
1.
43
2.
31
1.
66
0.
22
-0
.6
63
55
3
16
.6
1
79
.3
7
0.
21
116
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
04
20
24
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
En
d 
Sc
ra
pe
r
B
nd
Fl
o
1
20
.1
6
21
.9
0
4.
56
2.
10
04
20
26
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
31
.2
2
15
.6
1
3.
86
2.
20
04
20
34
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
22
.4
1
12
.9
6
2.
46
0.
90
04
20
38
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
25
.0
0
27
.9
8
3.
84
2.
70
04
30
18
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
M
is
c.
 c
he
r
1
41
.5
9
24
.9
9
5.
02
5.
50
04
30
19
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
Sh
aw
1
22
.2
2
18
.7
6
3.
52
1.
80
05
30
07
25
R
H
70
1
Sq
00
4
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
28
.1
1
13
.2
3
5.
08
2.
00
01
22
98
25
R
H
70
1
F9
41
2
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
1
28
.9
7
19
.6
0
5.
76
3.
50
01
23
01
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
Sh
aw
1
38
.0
3
22
.7
0
5.
71
5.
40
01
23
02
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?G
en
1
39
.6
1
31
.0
1
4.
31
6.
10
01
23
07
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
28
.2
7
31
.5
9
6.
52
4.
20
01
23
08
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
26
.2
6
26
.2
8
5.
60
3.
60
01
23
09
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
18
.9
7
14
.3
3
2.
64
1.
00
01
23
15
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
20
.1
4
16
.8
8
3.
08
1.
10
01
23
17
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
29
.4
4
22
.6
5
6.
16
2.
40
01
23
30
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?T
an
1
23
.9
0
18
.4
1
5.
79
2.
70
01
23
33
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
29
.9
9
25
.4
9
5.
76
2.
70
01
23
34
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
1
18
.3
4
13
.6
0
3.
74
0.
70
01
23
36
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
20
.8
1
12
.5
9
1.
92
0.
70
01
23
45
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
18
.2
4
18
.8
2
3.
31
0.
80
01
24
18
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
7.
86
21
.8
2
10
.3
0
1.
10
01
30
23
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
25
.4
8
30
.8
8
10
.2
8
8.
30
01
30
30
25
R
H
70
1
F9
41
3
2
Sp
ok
e 
Sh
av
e
B
nd
Fl
o
1
19
.3
3
19
.3
8
2.
58
0.
90
04
80
16
25
R
H
70
1
S.
 e
nd
 o
f e
nt
ry
w
ay
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
12
.0
6
16
.5
3
4.
56
0.
60
04
30
23
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
11
.5
6
15
.5
6
3.
58
0.
80
04
30
24
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
18
.9
5
12
.5
6
3.
68
0.
80
05
20
09
25
R
H
70
1
Sq
00
3
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
12
.0
5
20
.0
0
2.
69
0.
70
01
23
10
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
29
.3
5
20
.6
2
4.
00
2.
20
01
23
18
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
20
.7
0
21
.7
5
4.
59
1.
80
04
20
32
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
29
.5
6
21
.5
0
6.
53
2.
70
04
30
28
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
10
.5
6
15
.3
6
3.
59
0.
50
04
30
29
25
R
H
70
1
Fl
oo
r o
ve
rb
ur
de
n 
ba
ck
di
rt 
E1
00
/N
80
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
11
.1
0
17
.2
3
1.
75
0.
30
05
20
08
25
R
H
70
1
Sq
00
3
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
18
.3
7
18
.4
3
8.
13
2.
50
117
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
04
20
24
1.
62
2.
24
1.
63
2.
88
2.
66
2.
10
2.
19
0.
48
-0
.3
18
52
1
33
.3
3
70
.2
6
0.
47
04
20
26
1.
43
1.
34
1.
34
1.
78
1.
11
1.
00
1.
34
0.
35
-0
.4
59
48
3
51
.5
3
81
.4
1
0.
63
04
20
34
2.
31
1.
59
1.
67
1.
97
1.
83
1.
17
0.
98
1.
42
1.
53
1.
61
0.
65
-0
.1
84
10
9
30
.4
4
57
.6
9
0.
53
04
20
38
1.
73
2.
48
2.
41
2.
21
0.
58
-0
.2
39
93
9
25
.3
5
86
.8
1
0.
29
04
30
18
1.
82
1.
97
1.
36
1.
26
1.
83
1.
33
1.
60
0.
32
-0
.4
96
58
4
28
.7
2
10
6.
56
0.
27
04
30
19
1.
23
1.
21
1.
31
1.
25
0.
36
-0
.4
49
63
3
11
.8
2
69
.1
9
0.
17
05
30
07
1.
58
1.
25
0.
96
1.
26
0.
25
-0
.6
05
49
3
7.
95
72
.5
1
0.
11
01
22
98
3.
67
2.
69
2.
68
3.
05
3.
06
2.
87
3.
00
0.
52
-0
.2
83
30
1
60
.7
7
80
.3
4
0.
76
01
23
01
1.
34
2.
31
1.
79
1.
81
0.
32
-0
.4
98
95
8
8.
68
98
.2
8
0.
09
01
23
02
1.
37
1.
42
1.
21
1.
33
0.
31
-0
.5
10
62
6
29
.9
3
11
9.
54
0.
25
01
23
07
1.
52
3.
89
1.
99
1.
86
2.
11
2.
66
2.
34
0.
36
-0
.4
45
03
2
35
.4
9
90
.4
0
0.
39
01
23
08
1.
16
1.
90
1.
22
1.
43
0.
26
-0
.5
92
85
2
22
.1
0
88
.1
8
0.
25
01
23
09
1.
51
1.
23
1.
06
1.
27
0.
48
-0
.3
17
80
0
12
.5
3
56
.6
8
0.
22
01
23
15
1.
50
1.
52
1.
33
1.
45
0.
47
-0
.3
27
18
3
7.
83
57
.0
2
0.
14
01
23
17
1.
39
2.
19
1.
58
1.
23
1.
11
0.
74
1.
38
0.
22
-0
.6
49
70
2
38
.4
4
85
.6
2
0.
45
01
23
30
1.
42
1.
35
2.
08
1.
62
0.
28
-0
.5
53
16
4
16
.5
6
66
.3
8
0.
25
01
23
33
1.
22
1.
61
1.
67
1.
50
0.
26
-0
.5
84
33
1
19
.3
9
83
.4
2
0.
23
01
23
34
1.
18
1.
14
0.
69
1.
00
0.
27
-0
.5
72
87
2
9.
84
49
.3
2
0.
20
01
23
36
0.
83
1.
25
1.
50
1.
19
0.
62
-0
.2
07
75
4
11
.2
4
59
.2
9
0.
19
01
23
45
0.
93
1.
22
1.
20
1.
13
1.
09
1.
37
1.
16
0.
35
-0
.4
55
37
0
24
.1
7
51
.4
1
0.
47
01
24
18
2.
55
1.
83
2.
18
2.
19
0.
21
-0
.6
72
39
3
18
.1
6
43
.8
6
0.
41
01
30
23
3.
18
1.
88
1.
65
2.
24
0.
22
-0
.6
61
74
5
25
.4
5
94
.1
8
0.
27
01
30
30
1.
45
1.
13
1.
10
1.
23
0.
48
-0
.3
21
71
5
15
.8
3
63
.7
8
0.
25
04
80
16
2.
84
3.
45
2.
40
1.
30
0.
77
0.
81
1.
93
0.
42
-0
.3
73
40
8
15
.8
1
42
.7
2
0.
37
04
30
23
2.
01
2.
02
1.
16
1.
73
0.
48
-0
.3
15
83
7
11
.0
2
49
.1
8
0.
22
04
30
24
1.
01
1.
74
1.
63
1.
46
0.
40
-0
.4
01
49
5
16
.4
8
53
.6
1
0.
31
05
20
09
1.
51
1.
49
2.
00
1.
67
0.
62
-0
.2
07
03
6
8.
86
54
.7
9
0.
16
01
23
10
1.
28
1.
12
0.
98
1.
13
0.
28
-0
.5
48
98
2
7.
90
80
.3
8
0.
10
01
23
18
1.
13
1.
36
1.
30
1.
26
0.
27
-0
.5
61
44
2
19
.2
6
68
.5
3
0.
28
04
20
32
1.
30
2.
00
1.
63
1.
64
0.
25
-0
.6
00
06
9
8.
36
81
.4
2
0.
10
04
30
28
0.
92
1.
30
1.
72
1.
31
0.
36
-0
.4
37
82
3
14
.7
6
42
.3
6
0.
35
04
30
29
0.
82
1.
11
0.
86
0.
93
0.
53
-0
.2
74
55
5
15
.5
6
46
.3
8
0.
34
05
20
08
2.
52
4.
44
5.
28
4.
08
0.
50
-0
.2
99
43
0
16
.4
8
65
.9
4
0.
25
118
C
at
N
o
Si
te
Ex
pe
ct
ed
 
O
cc
up
at
io
n
Pr
ov
en
ie
nc
e
P
To
ol
 T
yp
e
M
at
er
ia
l
C
om
pl
et
en
es
s
M
L
M
W
M
T
W
05
30
04
25
R
H
70
1
Sq
00
4
1
Si
de
 S
cr
ap
er
H
om
Fl
o
1
59
.2
6
49
.0
2
18
.5
6
55
.0
0
05
30
06
25
R
H
70
1
Sq
00
4
1
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
22
.1
5
16
.8
4
5.
95
2.
40
01
22
99
25
R
H
70
1
F9
41
2
2
Si
de
 S
cr
ap
er
H
om
Fl
o
1
52
.4
3
24
.7
1
12
.0
2
12
.7
0
01
23
06
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
28
.3
3
22
.6
8
3.
36
2.
50
01
23
21
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
14
.8
3
18
.2
0
2.
81
0.
80
01
23
23
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
20
.3
6
15
.1
0
3.
79
1.
20
01
23
32
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
17
.7
3
24
.5
7
3.
90
1.
00
01
23
42
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
W
re
f
1
13
.4
7
16
.0
7
4.
60
0.
90
01
30
18
25
R
H
70
1
F9
41
3
2
En
d 
Sc
ra
pe
r
B
nd
Fl
o
1
17
.5
1
21
.7
7
6.
02
2.
90
01
30
26
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
24
.9
4
21
.5
4
5.
67
3.
40
01
30
28
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
1
27
.2
8
17
.4
2
3.
74
2.
10
01
30
29
25
R
H
70
1
F9
41
3
2
En
d 
Sc
ra
pe
r
H
om
Fl
o
1
24
.5
8
18
.5
6
6.
11
3.
10
04
80
03
25
R
H
70
1
S.
 e
nd
 o
f e
nt
ry
w
ay
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
20
.8
8
19
.0
7
5.
77
2.
30
01
00
10
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
14
.5
9
17
.6
2
3.
38
0.
90
04
20
23
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
30
.7
3
17
.2
2
3.
50
1.
90
04
20
29
25
R
H
70
1
H
ou
se
 fi
ll 
to
 fl
oo
r
1
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
23
.3
1
16
.4
2
6.
55
1.
20
01
23
04
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
?t
hr
m
1
35
.3
3
19
.2
4
3.
85
3.
00
01
23
16
25
R
H
70
1
F9
41
2
2
Si
de
 S
cr
ap
er
B
nd
Fl
o
1
39
.4
4
11
.3
9
4.
85
2.
50
01
24
14
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
16
.3
1
9.
26
3.
44
1.
60
01
24
15
25
R
H
70
1
F9
41
2
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
30
.8
1
18
.1
9
20
.0
0
8.
30
01
30
25
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
44
.1
6
19
.9
6
10
.5
7
5.
50
01
30
34
25
R
H
70
1
F9
41
3
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
10
.3
9
15
.7
3
4.
46
0.
80
01
00
15
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
?G
ry
1
11
.1
6
10
.4
8
1.
47
0.
10
05
30
18
25
R
H
70
1
Sq
00
4
1
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
12
.4
6
9.
73
3.
64
0.
40
01
00
12
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
B
nd
Fl
o
1
15
.5
3
10
.3
0
2.
63
0.
40
01
00
13
25
R
H
70
1
F9
41
2A
2
R
et
ou
ch
ed
 F
la
ke
H
om
Fl
o
1
15
.7
7
9.
08
2.
37
0.
40
119
C
at
N
o
Ed
ge
 1
 
t1
Ed
ge
 1
 
t2
Ed
ge
 1
 
t3
Ed
ge
 2
 
t1
Ed
ge
 2
 
t2
Ed
ge
 2
 
t3
Ed
ge
 3
 
t1
Ed
ge
 3
 
t2
Ed
ge
 3
 
t3
To
ta
l 
M
ea
n
K
uh
n'
s 
In
de
x
K
uh
n'
s L
og
 
In
de
x
R
et
ou
ch
 
Ed
ge
 
To
ta
l 
Ed
ge
R
et
ou
ch
 
R
at
io
05
30
04
3.
58
3.
49
2.
72
2.
25
1.
39
2.
09
2.
59
0.
14
-0
.8
55
27
8
79
.0
8
19
5.
28
0.
40
05
30
06
4.
48
3.
63
3.
28
3.
46
3.
71
4.
11
3.
78
0.
64
-0
.1
97
02
5
25
.9
7
66
.3
3
0.
39
01
22
99
1.
43
1.
58
1.
89
2.
13
1.
95
1.
54
1.
75
0.
15
-0
.8
36
86
6
81
.1
9
13
1.
05
0.
62
01
23
06
2.
20
2.
02
2.
33
2.
18
0.
65
-0
.1
87
88
3
21
.1
0
85
.3
9
0.
25
01
23
21
1.
03
0.
66
1.
19
1.
26
0.
92
1.
23
1.
05
0.
37
-0
.4
27
51
7
32
.2
1
52
.5
4
0.
61
01
23
23
1.
58
1.
57
1.
59
1.
31
1.
64
1.
73
1.
57
0.
41
-0
.3
82
74
0
16
.7
8
62
.6
1
0.
27
01
23
32
0.
90
1.
23
1.
20
1.
11
0.
28
-0
.5
45
74
2
8.
09
65
.1
7
0.
12
01
23
42
1.
72
1.
97
3.
07
2.
25
0.
49
-0
.3
10
57
5
12
.7
2
47
.5
1
0.
27
01
30
18
4.
44
4.
40
5.
60
4.
81
0.
80
-0
.0
97
45
1
43
.0
3
63
.7
4
0.
68
01
30
26
2.
17
4.
68
2.
93
2.
07
2.
74
2.
99
2.
93
0.
52
-0
.2
86
71
5
32
.6
0
83
.5
4
0.
39
01
30
28
1.
25
2.
00
1.
77
2.
20
2.
20
2.
04
1.
91
0.
51
-0
.2
91
83
8
27
.4
7
76
.3
8
0.
36
01
30
29
1.
39
1.
21
0.
93
1.
30
2.
15
3.
60
1.
77
0.
29
-0
.5
38
06
8
33
.3
9
70
.0
4
0.
48
04
80
03
1.
37
1.
34
1.
30
1.
34
0.
23
-0
.6
34
07
1
17
.8
5
69
.2
2
0.
26
01
00
10
2.
42
2.
41
2.
11
2.
31
0.
68
-0
.1
65
30
5
9.
92
51
.1
4
0.
19
04
20
23
1.
11
1.
58
1.
70
1.
46
0.
42
-0
.3
79
71
5
27
.2
7
68
.3
6
0.
40
04
20
29
1.
14
1.
15
0.
78
0.
94
1.
22
1.
15
1.
06
0.
16
-0
.7
90
93
5
37
.7
2
66
.6
4
0.
57
01
23
04
2.
23
2.
84
2.
38
2.
48
0.
64
-0
.1
91
00
9
29
.9
6
89
.0
3
0.
34
01
23
16
1.
98
1.
26
2.
68
1.
97
0.
41
-0
.3
91
27
6
49
.3
0
89
.7
1
0.
55
01
24
14
2.
75
2.
48
3.
12
2.
78
0.
81
-0
.0
92
51
4
9.
90
41
.4
7
0.
24
01
24
15
2.
17
2.
44
2.
14
2.
25
0.
11
-0
.9
48
84
7
20
.8
3
87
.7
8
0.
24
01
30
25
1.
33
1.
44
1.
43
1.
40
0.
13
-0
.8
77
94
7
14
.9
1
10
6.
83
0.
14
01
30
34
1.
33
1.
87
2.
28
1.
83
0.
41
-0
.3
86
88
4
9.
68
47
.1
3
0.
21
01
00
15
0.
96
0.
89
0.
46
0.
77
0.
52
-0
.2
80
82
7
11
.2
4
35
.4
9
0.
32
05
30
18
0.
89
1.
75
1.
64
1.
43
0.
39
-0
.4
05
76
5
5.
91
27
.7
7
0.
21
01
00
12
0.
60
0.
98
0.
69
0.
76
0.
29
-0
.5
39
14
2
12
.2
3
40
.6
9
0.
30
01
00
13
1.
59
1.
79
1.
67
1.
68
0.
71
-0
.1
49
43
9
6.
13
39
.1
2
0.
16
120
